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** Otnne* res oreatas sunt dWiMP sapientue et potoiito tostea, dWitias felicitatis 
humai^fp —ex haruni usu bofitfas Oreatuns, ex puloUritudme iiapimtta Pommi ; 
cx aoonomiA in cunservntioDe, proportiono, renoratione, potenita miyeatatis 
elucet ICarum itaquo indngatio ab hommibus nbi relietia semper ffistiftiata; 
A ^ere eruditis et etnpiendbuh semper excnlta^ niaU dootis et berbar is semper 
inimica fnil ^ — LI^^«Ls 

“Quel quo soit le prinoipe de Is \ie animale, il ne faut quVmmr lea yeux pour 
Toir quVlle est lo ehef-d’«*uvr4^ de la Toute*puissanne et le but auquel se rappor- 
tont tontes ses operations BatroKNKR, Thion^ du AnumtU, L^den, 

17 ( 17 . 

... ... Tile •ylran powers 

Obey oiir summons . from tlieir deepest dells 
'J he Dry.uU coiiio, and throw their garlands wild 
i4n<l odorous liranches at oor foot the j inplia 
That pr<>s»i with nimble step the iiiountwm-thyme 
And purple lumlh-flower eome not em}>ti -lianded. 

But KVittir lound ten thousand foriiH minute 

<)4'\ehet ino^s or lichen, tom from rook 

Or rifitd oak or cavern deep the Naiads too 

Quit their lovt^l native strefun, Ifrom whose smooth face 

Tliey erop the lilv and each sedge and rush 

That lb rnks the rippling tide the irortn poles. 

Where peril waits the bold adventurer's trewl 
The biinimg sands ol Borneo and Cayenne, 

All all to us unlock their secret stores 
And poy Uieir olieerful tnbute 

J TjiYion, JVortc/cA, 1818 . 
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*' . . per litora tpAigito mutoumf 

Naiadoa. H cireiini vitreon contfd^ fontcff : 

PoUipo virgineo teiMvoa h)o e«rpite floret: 

FloHbm ei piohiin, di%ii. replete oanititniiu. 

At voe, o Nymph* Cnttoridmt ite tub undat; 

Xt(\ reonrvato mriata oomllia iruneo 
Vellite mtMcoue e mpibus* et mlbi coodhaa 
Ferfce* l>e* et pingiii oonohyJia eoooa'’ 

N. Airfbanii CNoaneMant Kol 1. 
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1. — On mne Ohcuraetera of Lingnla anatina, illustrating 
the Btvdg of Fossil PaUiohran^u. By WiLLIAM King, 
8c.D., Prolesaor of Mineralogy and Geology in the Queen’s 
Uniyersity, Ireland, and Queen’s College, ualway, 

[Plate n.] 

The investigations which have led to the preparation of tlie 
present paper were begun with in order to ascertain tlte 
relationship between Lmguh, and TVimerelh-^ point which 
Hr. Davidson and myself considered neoessaiy to be deter- 
nuaed before completing the memoir we have in hand on the 
ftmily typified by the lut-named genus 

* Vide Aasala & Mag. Kat fiiat 1872, x. p. 248. 

I nittoh nypat that, owiafl to the dutauco which wo are separoted, it 

was imposaiUe for my friena and colleague, Mr. T. Davidson, iF.R, 8., to johi 
me in the inveatigatioiw detailed in this paper. He however, 
aided me to Rich an extent that had it boon otherwise the jfsper certainly 
would never have appeared. After much comspondeiitoe ind fowuhle, he 
at hut auooeeded in procuring a number of 8pe<w«ni of Jkwuts matma 

e rred in apirita. Some were supplied by Dr. D. do Koninck, Pro* 
r in the univenuty of ; and othera by Dr. 0, Seh^r, Profesaor 
in the tlniverrity or Witrabuiig. Bavaria, and Dr. 0, Idudatrihu, of 
Wiaby, GothlaaA To theae genuemeo wo join in recording our afawexe 
,thi^ for theh kind fhvoun. We alao feel it uecessaiy to aoknowledM 
on oUigatknla to Pad. A. E, VerriU, of Tale College, fiir hk valuam 
psaamt of a bottle oontsining several fine specimens « JOiseAut Imtlissa 
and TsrstrafulAio siptaitriSualu. These spwdmeiu have greaBy airisted 
me in my reaeaidies on Xhtguk, 

Am. dt Mag. N, Hist. Scr.4. ro/.xii. 1 
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Prof* W. King on some 

Notwithstanding that several highly valuable pa|>ors have 
appeared on the 3iell and animal of anat%na*.my 

investigations have not been unsuccessful in bringing to light 
certain characters that have apparently escaped the notice of 
previous observers, or have been insufficiently understood by 
them. 'I'iicBC and otlier characters ore of so much imiiortanoi*. 
in elucidating the shells of some im|)erlectly known lossils as 
to induce me to make them known to palceontologists. 

Few, if any, shells exceed in interest those belonging to the 
genus Lingutu* Occurring in rocks that were formed in what 
may bo regarded in the present stage of geology as the olclest 
life-period of our planet, and being represented in every rock- 
system, as well as in existing seas, while most of its con- 

♦ Mr. Davidson has kindly furnished mo with most of the items of iho 
following list of authors who have contributed to elucidate the anatomy 
of Lmyula, I have made a few additions to the lisi^ principally of 
authors who have describtHl either fossil or recent species oi the giuius. 

Biiueuikius. This author establiehod the genus Lit^aula in ilio Encydop. 
M^thodioue, 1780. 

OuviRft. M^raoire sur les Linmileg**’ Mto. du Musdum^ vol i., 1802. 
Immauck. Animaux sans Voi*t»>hres, tome vi., 1819. 

( )wifiN. Transactions of the Zoological Society, vol. i.. 18^5, 

Vogt. “Anatomic der Idnguia unalim** Ncuo Deukachriften der all- 
geineinen Bchweizerischon Gendlschoft fur die gesammto Wlsson- 
sohafteu, Bd. vii., 1848, 
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TIirxLBV. ProceedinM of the lioyal Society, vol viih, 1864. 
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1866. 
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de Goncnyliologie, 1860. 
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temporaiy allies have become eztinet. the genns may be looked 
i^n as me lon^t-Uved one af its class that is known. Still 
the temarkable tact is, that its various species do not offer, as in 
many other cognate ^uora, any striking variationa of form ; 
indera it has been stated, though incorrectly, that certain 
existing species are undistinguishable from, or identical with, 
others characterizing different geological periods down to the 
Cambrians *. 

Another subject of interest attached to the study of lAr^ula 
is, that throughout its entire existence the shell-substance of 
its various species has remained constantly and essentially 
corneous, tlie mineral, but more subordinate, constituents of 
this substance being principally phosphate of lime. In 
anothCT conieous genus, Duicma, there are the same paucity 
of striking test-features, and a rdle of equal duration. IIow 
different with the calcareous gtmera — for the most part short- 
lived, and marked with great diversity of specific forms 1 

The great pallial interspace, answering to the general cavity 
of the shell, u divided into three different compartments, 
each characterized by special features. 

1. The most important compartment occupies a considerablo 
portion of the posterior half oi the shell-cavity, is bounded by 
a highly muscular wall or parietal band (figs. 1 & 2, i), and 
contains all the viscera, including the musclM. I propose to 
name this division the splanchuocoele f, or vimeral chamber. 
With the exception of its frontal portion, which is prolonged 
in the dorsal valve (fig. 2 ; and fig 3, A), the anterior half of 
the present compartment is the widest, approaching to nearly 
the lateral shell-margins. Its posterior halt is much reduced in 
widA a consideraldo incurvation of the corresponding 
portions of the wall : and its frontal prolongation causes the 
anterior outline to differ in the two valves— it being long and 
tapering in the dorsal, and obtosely rounded, with a slight 
median point,in the pedicle- or ventru one (fig. 1 ; and fig. 3, B). 
The differences in the outline of the chamb^ suggest the 
propriety of dividing its parietal band into four ^rtions— 
posterior, post-lateral, ante-lateral, and anterior. 

2. The anterior half (ff the pallial interspace is open all round 
(sides and front) except at its back, which is formed by the 
anterior parietal. It encloses the arms or brachial iqipendages 

* Mr. Davidaon, who baa been errcmeoualT credited with this atate- 
nsot, hai not gone beyond exprearing that “many foadl forms resemblo 
in ooatour auefi sheila as the large Z. tmnida, Z. ovoSb, and Z. mtaUtut.” 
See Brit. Silurian Brachiopoda, p. 34. 

t Flrom tpkmduM, internal pwte, and eaUa, cavity. 
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(fig, 2, r), and may therefore be called the brachiocoole ^ or 
brachial chamber. Ita upper and under surfaces (dorsal and 
ventral lobes of the pallium or mantle) are highly vascular. 

3. The sides of tlic splanclinoccole in its posterior half, as 
just stated, are rather strongly incurved, giving rise to two 
lateral spaces (fig* 1 ; & fig. 2, ni), each bounded at the back or 
inner side by a post-latero~parietal, but o}>on in front or the 
side corresponding with the adjacent margin of the shell. Pos- 
sessing no special feature, I propose to give the name pleuro- 
codes j to these spaces, simply from their position as side 
chaml^rs. The two lobes of the mantle forming their upper 
and under surfaces are highly vascular. 

The organs contained in the different cliamters of most 
importance in the present paper arc those that lie next to, or 
are inserted in, th(*> valves — namely, the parietal band, shell- 
muscles, liver, genitalia, and some others; in addition to 
which the sctal band and pedicle require to be described. 

Farktal hand (/>). — The anterior portion, as already re- 
marked, passes much further forward in the dorsal than m the 
ventral valve: it slopes backward from the former to the 
latter. Elsewhere the band passes directly or vertically be- 
tween the valves. The incurvation of the post-lateral portions 
is somewhat the deepest in the dorsal valve : these portions 
are thicker and more muscular than the others. 

In the dorsal valve there are two curving laminar muscular 
processes (fig. 2, e),each running somewhat vertically from'" 
the inner face of the ante-ktero-parietals to the medio- 
longitudinal line of the shell, Huxley has named their 
homologues in Terehratula the gastro-panctal bands. 

Ldver (c) . — This occupies the anterior portion of tlic splanoh- 
nocoele. Its surface-area is smallest in the pedicle- valve, and 
ctmtrally situated. In the dorsal valve the corresponding area 
is more expanded, reaching nearly to the ante-latoro-panetals ; 
it is divided rather deeply, and in the transverse direction, yy 
the gastro-panetal bands ; while the resulting antenor division 
in its middle line is slightly grooved by the posterior portion 
of a medio-longitudincd shelly plate (fig. 2, s), whicii belongs 
to the interior of the valve. 

Oenitalia (rf). — These, which occupy the remaining portion 
of the splanchnocoele, arc distinguished from the liver by a 
larger pattern of granulation. Their largest surface-area is in 
the ventral valve. 

As made known by prcvifius observers, the mouth is 
situated in the prolongation of the anterior parietal at a little 

• From hrachiuni arm. 
t From pief/ra, 
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distance from the dorsal valve. The cesophagos, which passes 
between two muscles that attach themselves to the median 
shell -plate, is imbedded in the anterior division of the liver. 
The stomach, also similarly imbedded, is in connexion with 
tlie gastro-parietal band. The intestinal canal runs directly 
backward Uirough the liver and genitalia : arrived at the 

S osterior part of the splanchuocoele, and after making a few 
exures, vertical and horizontal, it emerges at the ventral 
surface of the genitalia : next, nmning forward alongside the 
right post-latcro-parietal *, it reaches the hind part of the 
adjacent antc-latcro-parietal, penetrating this wall as a vent 
(%* 1 ,/). 

HheU-’inasdes. — There are five pairs, and an odd one. 
Three pairs {J^ /) are htcraly having their memlasrs limited 

to the sides of tlic shell. One pair is tramnudian (t), each 
member passing across the middle to reverse sides of the shell. 
One pair fA) has its members confined to nearly the central 
region. The odd muscle {g) occupies the umbonal cavity. 

Lateral mmcles , — In tlie dorsal valve one pair (,/), which 
may bo tenned the anterior y is attached to tlie modiai^ jdate, a 
member passing from each of its sides to the corrcBpouding 
one in the opposite valve, where the splanchuocoele is widest. 
The second or (nitside pair (/) in the ventral valve has eacli 
member passing from the outer side of the central muscles to 
the same side in the dorsal valve, close to the posterior half 
of the aute-latero-parietal, and in the widest part of the 
splanchnocoolo. The third or middle pair {k) springs from the 
ventral valve between the central musclcvS, each meml>er 
jMissing to its corresponding side in the opjiosite valve, in- 
croasmg much in size in the passage, and looming inserted 
in front of, and inwardly to, the attachments of the muscles 
belonging to tlie last pair. 

Trarurmediun mmom (t). — In the dorsal valve hoth members 
of this pair are implant^ in the widest part of the splaiichno- 
ocele^ one on the iimer side of, and immediately adjacent to, the 
termination of the laterals k wd L Passing backward, each 
member crosses diagonally to the reveree side of the ventral 
valve ; but while one preserves its unity, and terminates by 
inserting it^lf near the middle of the left post-latero-parietal, 
the other is divided in its passage, a division burning 


e In explanaUon of the terms right and kjt it is necesssrv to state 
that in placing either of the valves with its interior itnward, and its beak 
nearest to the observer, the latter part is to he considered the posterior 
end, and the opposite margin the anterior end : this makes the side 
oorresponding with the right hand the right one, and its opposite the 
left one. . 
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inserted near the posterior, and another near the anterior, end 
of the opposite and corresmnding parietaL The divided 
member embraces the tmdivuled one. 

The unthonal (figs. 1, 2, 3, 4, & 5, g) and central (A) muscles 
do not require any further description. 

Linmta differs wid^ in its muscular system from most 
other ralliobranchs. Tne umbonaly if, as suggested by some, 
it really be two muscles that have become united, may be 
homologous with tlie posterior adductors in Discina, There is 
some probability that the centrals corres^nd to tlic onlv pair 
of addfuctors or valvulors occurring in tne Terebratulids and 
RliynchoneUids. The laterals appear to have little in common, 
except their distinctive position, with either the pedicle or the 
cardinal muscles in the last-named families. As to the 
transmediansy they are essentially distinct from every muscle 
of other genera, even the allied Disoina none in the latter 
ever connecting the two valves by thoir reverse or opposite sides. 

Tt may be assumed that the central and uml>onal muscles 
{gy h) effect the direct closing and opening of the shell, 
and that the laterals {Jy k. 1) enable the valves to move 
forward or backward on eacn other : but with respect to the 
transmedians (t), it is difficult to conceive otherwise than that 
they allow the similar extremities (the rostral) of the 
valves to turn from each other to the right, or the left, on an 
axis snbcentrally situated — ^that is, between the anterior at-- 
tachments of these muscles a little behind the medio-transversift 
line of the dorsal valve t* Still there are two important 
points, seemingly opposed to this view, tliat require to be 
considered. 

Thus the position of the umbonal muscle appears to bo 
capable of preventing any lateral displacement of the valves at 

* 1 may on a futnro occasion describe the myology, and some other 
character^ of this interesting shell, as there is much to be added or 
amended m, the description given of it in papers already publtshed. At 
present I may merely mention that the two small muscles inserted in the 
convex valve of XHtcinay between the adductors, appear to be the homo* 
logues of the cordimUy discovered by Quenstedt m XthgTHihonefla (pub, 
1^), and myself, without knowing the latter fact, in Waldkmnm 
(pub. I64M). It would thus appear that Viaeina is closer in this remet 
to the Terebratulids and RhynehouelUds than to Imgaky in which 
thene muscles are absent. 

t Cuvier, in the ^Mdmoires du Musdum,* vol. i, p. 09, 1802, was the 
Hrst to notice the peculiar muscular character of Lmgvila^ The muscles 
acting separately, he states, would be able to slide the valves in all 
directions ; but he does not morion the precise mode of action of the 
tranBmeditui muscles. The sliding*’ motion of the valves has been 
strongly contested of late yeaxe ; nevertheless, as will shortly be seen, the 
Cuvierian view is undoubtedly the true one. 
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the posterior end of the shell ; but the objection seems to bo 
met by the fact that this muscle is to some extent reluxable, 
as 1 have had no difBculty in turning aside the beak of either 
valve. Further, it might with some reason be assumed tliat 
the rostral extremity of the non-pcxiicle- or unattached valve 
possesses the greatest freedom of lateral motion; but the 
assumption requires the postt^rior tenninations of the trans- 
median muscles to bo inserted in the corresponding region of 
the valve : the contrary, however, is the fact It is highly 
probable that careful observations on the habits of the animal 
of Lvigula will remove tlicso two objections : but whatever 
value attaches to them, or to the mode in whicli it has been 
attempted to diminish their force as a counter argument, I do 
not hesitate to regard the valvular movements, just contended 
for, to be quite in unison with the following facts 

The umbonal muscle {y) is in no way fettered by the 

i )ediclc, or any other part. The shell is not only edentulous, 
)ut its hingo-margins arc widely and totally separated from 
each other. The beaks have their margins jxusistcntly apart, 
even when the umbonal muscle is most rigid. The post- 
latero-parietals are highly muscular, necessarily permitting an 
unusual play of motion between the valves at meir posterior 
extremity. The ordinary muscles (4,y. /c, /), principally, arc 
limited to the middle third of the valves — not, as in most 
Falliobrauchs, to their posterior half. All these structural 
peculiarities are reciprocally related, and tlicy are strictly 
consistent with the omce herein ascribed to the traxismedian 
muscles*. 

• It will be seen bv a reference to the ' American Journal of Science,’ 
voL 1. pp. 1(KS, 1H70, tbatl am incomplete aeeordoncu with the observa- 
tions Qi Mr. Morse, who has observed living specimens of Linytda 
pvrumidataj Btimpson, with the valves divaricated laterally at both ends, 
tne axis of motion being evidently located near tlu) centre of the shell. 
The idea with me was tirst suggested by Mr. Morse’s observatious. 

Since tbe above was written 1 have been favoured by Mr. Davidson 
with an En^isb translation of extracts iVum the Iteisebericht ” of 
Trofessor 0. Semper, published in the ‘Zeitsobrift fiir wissenschafUicho 
Zoologie/ Tol xi* 1800, and vol. xiv. 1H04. Semjper, who had favour- 
able opportamities while residing at Zamhuanga, in South America, for 
studying living specimens of anat^ 1 0nd has anticipated the 

above obsorvatioiis by Morse. In the last of the volumes cited ho 
mentiona that it is <*ihe liabit of the animal of this jjpecies to displace 
the valves sidewtm when it is about to open them. Tnis is never done 
suddenly or by jerks. The valves are at first always several times pushed 
to one side and back again on each other, at the same time opening 
gradually till at last they rest opposite to each other and widely apari.” 
Borne sketches sent by Ihr. Bemper to Mr. Davidson show the two valves 
crossing eadi other with a slight obliquity, as in Mr. Morse’s figures, 
of these observers, howtwer, enters mto any ox^^anation as to how 
lateral displacements are effi^cted. 
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The various muscloSi includii^ the parietals. produce scars^ 
often well seen in the valves oi recent Lingulas. The scars 
are occasionally liable to become raised at their margin, giving 
tlicra the appearance of individualized muscular fulcra or myo- 

{ chores. A specimen before me has the scar of one of the^ post- 
atoro-parietals with its inner margin completely raised in the 
form of a plntc. Such cases are evidently of abnormal forma- 
tion ; but they explain the origin of what may be assumed as 
normal cases — for example. Lingula alhida^y in which there 
arc two of the same kind oi plates. The attachments of the 
gastro-parietal bands j)roduce in the dorsal valve two transverse 
nnjircssiona (corresponding to /),each of which ])asses behind one 
of the central muscle-scars, with a slight undulation, to nearly 
the middle line of the shell. In Leptmna analoga the myophore 
of the dorsal valve has a transverset laminar division, inter- 
rupted in the middle, which might he taken for the fulcrum of 
the gastro-parictal bands f ; but this view could only be correct 
if muscle-scars in the fossil referred to were, as in 
Lingula^ situated in front of the laminar division, which is not 
the case. 

As the shell-muflclcs of Lingula differ so widely from those 
characterizing mbst Palliobranchs, it cannot be expected that 
many fossils of the kind should exliibit scars indicating their 
possession of a similar myology. The remains of extinct 
species of Lingula occasionally show the characteristic scars, 
as mav be s(‘cn by referring to Mr. Davidson’s figure of 
Lingula Lewi8ii\, In this species, however, the central 
muscles appear to be situated much further back than in 
aaafLia, oo far my researches have failed in detecting in 
fossil Palliobranchs any scars that have been producea by 
muscles homologous with the transmedians of Linmla. 

In comparison with the splanchnoccele of the lerebratuUds 
and other shells allied to thorn, that of Lingula is not only more 
voluminous, but it has much thicker walls. In the former the 
parietals, being membranous and extremely thin§, leave little 
* OhtUdia aJbida of Dali (see American Journal of Concholocy/ voL vi 
p. 157, pi. viii. fig. a). 

t King, ^Monograph of Permian Fossils/ pi. xx. fig. 7. 

S BriUsh Silurian lirachiopoda, pL iii. %a, 5 & 6. 

The membranous parietals in the TerebratuHds are oooasionalhr 
strengthened by calcareous plates, so much so in Terd>r<auUM 
•erjientw tliat tncy are crowded and beautifully tessellated with rraal 
forms of the latter, as is also the case in the exposed or outer layer of 
the mantle where it covers the ovaries. It would therefore not surprise 
me to find that in some fossil species the visceral organs had more 
or less protected by completely calcified parietes. My ccdleague and selJ^ 
it is pmbabW, may succeed in showlngthit the curious internal structures 
occurring in the typical Trimordlas served as receptaolea for certain 
viscera. 



Ofm*aatier9 4)f Lingula anatina, 9 


or no impresflioTiB ; and it is the same in a number of extinct 
families ; from which it may be concluded tliat the relation of 
the latter to the Lingulids must be remote. 

(.)ne reason why the splanchnocoole of Lingula is much larger 
than usual is that it contains the genitalia. These organs, or 
perhaps more correctly the ovaries, in the Terebratulids &c. 
arc for the most part located in the brachiocoele, leaving impres- 
sions occasionally beautifully displayed in fossils ; as may be seen 
in Davidson’s figures of Orthis Baibjana^ 0. rmticaj 0, coni’- 
gramma^ j and several others, also in some recent species. 
The ovaries are generally located on each side of the s|)ianch- 
nocosle : it might therefore be inferred that the Bpa<5es similarly 
situatisa in certain fossils, as the Trimerellids, were the seat 
of these organs. Judging, however^ from what is seen in 
Linguhj the spaces referred to may with more reason be taken 
to represent tin* pleurocoolos. 

Bntchweade or brachial chamber , — The anterior prolonga- 
tion of the dorsal surface of the splanchnocoole causes mis 
chamber to be much smaller in the dorsal than in the ventral 
valve. Its must prominent contents arc the brachial appeud- 
ages (fig. 2, r), wliich are spiral, and originate in the anterior 
parietal, nearer to the dorsal tiian the ventral valve. Tlie 
jKiint or apex of the si>iral is ttmied or directed toward the 
ventral valve, os in other recent Valliobranclis. The arms arc 
too much nmioved from the inner surface of either valve to 
produce any impression, as is tiic case in certain fossils, 
notablv Davidnonia Vermuili^^ Broductua gigantemX^ ana 
Btropnomena Jukeaii^. K similar impressions occur^ in 
Lingula they would of course show tliat the arms had been 
turned towards the ventral valve : it is remarkable, however, 
that in the fossils referred to these organs appear to have 
been turned towards the opposite or dorsal valve. 

The mantle-lol>es formmg the dorsal (upper) and ventral 
"(Under) surfaces of the chamber are well characterized by the 
vascular system. Both lobes are traversed by a pair of 
primary vessels (p) that run forward from the anterior parietal, 
a member from each of its sides : gradually approximating in 
their progress, without becoming united, they terminate, the 
dorsal pair at about a quarter of an inch, and the ventral pair 
at about twice this distance, from the margins of tlie chamDer. 


s Bmohiopods, pi. xxix. fig* 20, pi xxxiv, fig. 16, 

pi, xzxv* fig* 12. 

^ Davidson, * Introduction to Fossil Braebiopoda,* pi, viii. figs. 187 & 

1 King, * Mouogtaph of Permian Fossils/ pi xix. fig. 2. 

\ Dandson, < Monograph of British Silunan Bracluopoda/ pi xzxvU. 
figs. 25 ^26. 
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From their inner side numerous secondary vessels fe) strike 
inwardly, with a backward curve, and meet in the raiadlc line 
of the valves; others, larger man the latter (g^), run off 
from the outer side of the primaries in an oblique forward 
direction, and parallel to one another : but they become sud- 
denly and simultaneously constrictcu, and next somewhat 
rapidly attenuated, before reacliing the sliell-margins, ^ Both 
the primaries and secondaries are slightly branclied in the 
midtlle of the anterior part of the brachiocoelc. The constric- 
tion of the outgoing secondaries forms a line {v) which nuis 
round the margins from one side to the otlier of the anterior 
parietal : here me line is about an ciglith of an inch from the 
margins, which distance is gradually uicreased to a quarter of 
an inch at the front. Both sets of secondary vessels give the 
interior of tlio pallial lobes a strongly plicated or ribbed 
character. 

At its departure from the anterior parietal, each of the 
primary vessels sends off direct to the margin one or more 
branches^ which, instead of stopping suddenly, like the outgoing 
secondaries, arc abruptly turned backward, passing akmg the 
narrow space on the outside of the ante-latero-parictals, and 
entering the pleurocceles. These branches wul be noticed 
again sliortly. 

The vessels of the bracliiocoolc, though prominent, do not 
produce such strong impressions on the inner surface of the 
valves as might be expected. Corresponding impessions are 
often more marked in recent Terebratulids, ; and they are 
frequently beautifully displayed in various species of extiuct 
genera. The specimen of Orthia striat/uda^ oriffinally be- 
lon^g to Dr. de Kouinck, and now in the British Museum, 
and several other fossils that have been figured by Davidson, 
show them very distinctly; also Lyitcana anodoga^^ ana 
Camarophoria multipUcata\. In the last fossil the vascular 
impressions even show a median line, which seems to corre- 
spond with the mid rib inside the vessels in Lingula% 

PlmromUa or aide chanfd)era. — Reverting to the main 

* Introduction to Fossil Brachiopoda, pi. vii. fig. 133. 

t Monograph of Permian Fossils, pL xx. figs. Cl k 7. 

I Ibid. pi. viii. figs. 0 & 7. 

$ The mid rib is the septum of Semper, who has disooveied that m 
oiu* side of it the blood flows forward, and on the other side backward. 
Fmling to detoct any contractile organs, or the so-called hearts,” and 
prom certoiu evidences, he is of opinion that the circulation of ihe blood 
is efiucted by the action of cilia lining the inside of the vessels. Foch of 
the primary vessels appears^ to be divided at its origin. Assuming this 
inti‘iprctntion to bo correct," and adopting Semper’s opinion, one divieioii 
may serve for the outflowing, and tli© other for the inflowing current. 
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InaiioheB of the primair vessels tiiat pass backward external 
to the ante-latero-parictals, — on entering the present compart' 
monts they separate a little, and pass on, anastomosing here 
and there, to the posterior part of the valves. Both on their 
inner and outer sides spring a number of offshoots : the outer 

C directtodie jiallial margins; and the inner (n),Bomc curving 
ward, and others forward, pass to the post-latero-pariutala. 
The main branches define, as it were, the outer boundary of 
each plcuroorele ; while the inner offshoots are often sufficiently 
promment to give an irregularly puckered character to its 
upper and under (pallial) surfaces. 

The next structure to be described may be not inappro- 
priately introduce<l under the present head, though it boiongs 
equally to the brachiocoole. 

Botu pallial lobes have a slightly raised flattened band (u) 
from an eighth to a quarter of an inch in width, the widest 
part being in front ; it runs round the pallial margins, from 
which its outer edge (w) is distant about one sixteenth of an 
inch. The attachment of the band is strongest at its inner 
edge (which nearly corresponds with the line of vascular wn- 
stnetion, v) : the outer edge, somewhat thickened or corded, is so 
i^ightly attached that there is no difficulty, by inserting a fine 
bl^e undontealh, in separating it from the mantle; while 
farther inward the attachment is even slighter, smutting the 
band to be raised in its entire width except along its mnor 
edge. Numerous long sotw are well known to (maracteriiso 
the pallial margins of the Palliobranchs. In Lingula these 
parts (g) have their basal portion, about one third of their length, 
imbeddm in the band : they pass nearly to its inner edge, and 
lie so dose to each other, side by side, as to form a divisional 
plane or an upper layer in it. On raising the upper layer, 
the cause of its slight attachment is at once perceived ; for the 
setae ore tied down to the mantle only along the base of the 
ooided margin of the band. 

Although the aetoZ hatid, as it may be termed, runs along 
the pallial margins ui their entire extent, the course of the 
setae in the ventral valve is interrupted in one part — tliat is, in 
the region of the pecUcle (figs. 1 & 4) : there is no interruption in 
the opposite part of the dorsal valve*. The^ bond ui both 
valves gradudly thickens on approachmg the hinge ; at which 

g xt it 18 puckeiedj and somewhat reducra in vridth (fig. 4, w), 
e incrassation giving it a prominent appearance. In the 
ventral valve, where the setae are interrupts, the attachment 
of the outer edge ia discontinued (fig. 3, w), the bond being 

« Liteina Imulbrn Uie aat» aro not iatenuptsd in dtbet valve. 
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simply attached by its inner edge, now widened, to the narrow 
space between the root of the pedicle and the postparietal. 

In tlio pleurocoeles the inner edge of tKe setal band corr^ 
sjionds to some extent with the Tine formed by tlie main 
posterior branches of the vascular system ; consequently both 
structures contribute to form the outer boundary of these 
chamlK'rs. in the brachiocoele the same od^ {v) is in im- 
mediate connexion with the line formed by the constriction of 
the outgoing secondary vessels (t>) ; and it bocomeH thicker and 
more prominent, appearing as if irregularly frilled, in passing 
to the front of the valves. The rapidly attenuated vessels, 
previously noticed, cross obliquely, with a slight forwai*a 
cui’ve, the sctal band, giving it. esjiecuilly its inner edge, a 
somewhat plicated chai-acter. The band is also crossea riy 
what appear to be incised lines^ or stria), directed less obliquely 
than the latter vessels, and’ which become subdivided near its 
outer edge. 

In none of the specimens of Lingula anatirui that have 
passed under my observation is there any well-marked im- 
pression of tlie setal band. Aged individuals with thick 
valves very probably show something of tlie kind ; and it can 
readily be imagined tliat in such the muscular attachment of 
the inner edge of the band will produce a submargmal 
scar running round both valves. Usually the jxistcrior half of 
tlie valves is the thickest : and it is on the outside of the 
spaces that represent the pleurocoeles (belonging to this 
half) that impressions may occasionally be observed, con- 
sisting of an obscurely defined line that runs backward 
from each side of the splanchnocoele, where it is widest, to 
the hinge. Traces are seen of irregular impressions (whidi 
answer to the offshoots) striking from both sides of the above 
line, especially on the above spaces. Often, however, these 
spaces are plain, each lieirig bounded inwardly bv the scar, gene- 
rally strong, produced by iuc post-latoro-parietal, and outwardly 
by the obscurely defined line already mentioned. The two 
spaces in botlivalvos ore occaaionallv connected at their posterior 
end by a faint linear scar passing behind the umbonal muscle^ 
and which is evidently due to the attachment of the setal 
band. Taken together, the posterior part of the band and the 
two pleurocoeles are represented by a large arch-shapod im- 
pression, the crown ot which is linear and the sides are 
dilated. 

in fossil Palliobranchs a posterior arch-shaped impression is 
uncommon. Mr, Davidson and myself are prepared to show 
that it occurs in the Trimerellids, Doubtless it is present in 
extinct species of Lingula. Recently Mr. James Hall, who has 
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kindly favoured me witli gutta*{)ercha impreasiona of has 
made known a singular fossil (a small one), to which he has 

E ivcn the generic name of lAngulops^ on the idea that it is a 
ingulid. The j)osteriar half is furnished with a broad semi- 
circular impression of nearly uniform width, with a siDgularly 
scolloped inner edge, reminding one of a Moorish arch. T 
suspect this style oi edging was produced by the symmetrical 
form and arrangement of tlic vascular offshoots that traversed 
the pleurocooles. The same vessels in Linguh possess a 
eertfun degree ()f symmetry that favours this suspicion. 
DUeina shows in each valve what might be taken tor an 
arch-shaped scar ; but this is produced by the posterior ad- 
ductor muscles, (^bohts is characterized by some remarkable 
scars in the cardinal region, particularly a pair having a 
member curving outwartfly from each side of the hinge. 
Until recently i suspected the latter to be the homologne of 
the arched impressions of Lingula ; but I now feel convinced 
that it was due, as in Disdna^ to the posterior adductors. 

Attention must be directed in the next place to the pedicle 
(fig. 4,y), its attachments and accessories (figs. 3,4, & 6). 

Beginning with the latter, the most important is the 
deltidium (fig. 5, a) ; which, when properly developed (not 
usually so), is a shallow trianguhir cleprcssion, having a 
flattened space (c) on each side, I'hc lateral spaces, wliich 
form the filnge-artia os usually known, are marked trans- 
versely by epidermal linos of growth*'. The deltidium is 
mark^ both iongitudinally and transversely by numerous fine 
lines, the latter ^ng the strongest. Immediately bordering 
each of its sides there is a ridge (b) slightly raised above the 
level of the areal spaces, and maraed with arched epidermal 
linos. The anterior end of the deltidial ridges is, as it were, 
pmdicd up, thereby producing a small rude callosity (b'} ; in 
front of the latter there is a roundish depressed scar (e). The 
ridge-callosities are no doubt insiguifieant ; nevertheless they 
may be the rudiments of important structures. Apparently 
they have become so far developed in Lingula Tjtsvmp as to 
mrva to artiqulate the valves. If I am correct in putting this 
interpretation on the two depressions or pita in tlio cast seen 
dose to the extremity of the bcak,*^ and represented in Mr, 
Davidson’s figure of itf, tliis species cannot belong to the 
genus in whidi it has been placed ; as teeth seem to render a 
pair of transmedian muscles (essentials in Lingula) unnecessaiy. 

* There ie an ares in the non-pediolo-vslve marked with transverse 
epidermal lines ) but It ia not broken hy a deltidium, merely by a &mt 
long;itndina] groove. 

t Mtmograph of British Silurkm JUngukep p, 43, pi i. figs, 2 d; 3. 
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On the anterior edge, which slopea forward, a finely marked 
lineated impression (dj is seen passing from one deltidial 
ridge-scar to the other. The lines of this impression run 

S arallel with, and somewhat resemble, those which cross the 
eltidium, so that the difierence between the two is difficult to 
make out : indeed both might be readily confounded. 

The dcltidium is a variable structure in Palliobranchs 
generally ; and its modifications arc far from being properly 
understood. As regards the deltidium in the genus under 
consideration, one circumstance is remarkable : it has been in 
a great measure overlooked j at least I can find little, or rather 
no, notice of it in the writings of previous observers*. It is 
this oversight which led tlio late J. W. Salter to institute his 
genus Lin^ulellay which he typified with the Cambrian Lin-> 
aula DavisiL under the belief that its pedicle-groove and 
“ liingti-aroa ” do not characterize any species of the old 
Bruguiferian genus. Oholus and some apparently related 
genera*, also the Trimerellids, are the only shells I am ac- 
quainted with that have a structure resembling the deltidium 
of lAnguhi. In the latter family it is a conspicuous object, 
having attained a maximum development, wliich is equally 
the case with the deltidial ridges. 

The pedicle (fig. 4, y), whi^ is cylindrical, consists of two 
concentric layers, the innermost of which (fig. 3, h) is musoulai', 
and the other (g) corneous. Near the proximal extremity it 
becomes suddenly reduced in diameter, and at the same time 
compressed into the form of an oval, the long aatis of which cor- 
responds to the width of the shell. At the reduced part it is 
attached by one of the flattened faces of the oomoous layer to the 
deltidium (fig. 3, g. a), the transverse and longitudin J lines of 
which arc marks or its attachment. The anterior edge or ex- 
tremity (fig. 3, d) of the same face is inserted immediately in 
front of the deltidium — that is, along the border of the hinge- 
slope, the faint lineated impression previously noticed being 
produced by its insertion. The sides or angles of tbe anterior 
edge are converted into tendinous lobes, which are individually 
attached to each of the ridge-scars (e) : the pressure of the lobes 
against the end of the deltidial ridges evidently gives rise to 
the ridge-callosities. . The corneous layer is not present on the 
opposite face of the pedicle, but makes its appearance a little 
within the opening of the beaks of the shell. 

The muscular layer (h), passing in advance of the corneous 
one under the form of a much compressed cylinder, is rooted 
in the narrow apace between the hingo-slope and tno attaeh- 

* l)iBcina may bo included, as its deltidium, although remarkably 
modified, appears to afpreo with that of Lmgnia, 
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ment of the aotal l)aiid ; a» may be seen by eflecting the outer 
margin (here not attached) of tlic latter organ^ and cutting 
the |>edicle across at the root (fig. 6, h). 

It is scaretdy to l)e expected that any well-defined scar could 
TCflult from the attachment of the muscular layer, considering 
the immediate proximity of such scar to those produced by 
otlicr organs (setal bancl and corneous layer, see fig. 5). and 
the liability of all the scars to become oonUuent througli the 
incremental creeping backward or forward, as the case may be, 
of the organs respectively producing tlicm. Were it otherwise, 
the attachment of the setal band and the corneous layer ought 
to give rise to two subparallol lincated scars, more apart in 
the middle than at the ends ; while between them therti ouglit 
to be an ellipsoid, produced by the muscular portion of the 
pedicle (see fig. 5, h, i). For the reasons stated, the last kind 
of scar cannot be exjMicted to occur : tracea may ; wliicli leads 
me to imagine that certain lines occasionally to be seen running 
along the hinge-slope may represent it. An elliptical scar, 
similarly situated, has been detected by Mr. Davidson and my- 
self in testiferous spcicimens of certain Trimerellids ; it is due, 
wc suspect, to the mner muscular layer of the pedicle. 

(hnclmion . — My researches connected Lingula strongly 

enforce on me the belief that it represents a group of Pallio- 
branchs differing in several very important points from most 
others of its class. From being furnished with spiral arms, it has 
been placed by Dr, Gray in bis subclass Helictopoda,** along 
with nhynchonAla^ Hpirifer^ Productus^ and some other related 

f inera ; but as all these belong, from certain evidences wliich 
could adduce, to the great non^anifsroua section, whereas 
Lingula possesses an anal vent, it is clear that Gray’s sub- 
class ” would be made a more natural one by removing this 
genus from it. 

As regards the groat sections to which allusion has been 
made, they appear to me to constitute the two primary and 
most comprehensive ones into which the Palliobranchs may be 
divided* I would therefore propose that one section should 
compriito all the non^nijhrom tamilies belonging to Gray’s 
submasBes Anovlopoda and Helictopoda, with the name Oltat- 
ana that the other should include the an^oua 
families LvHguUdm and Diacmidm^ and be designated Treten-' 
terata^. 

Confining my^self to the last section, 1 shall briefly notice 
the features which distinguii^ it from the first one ; — 

a From shuti cmd anUra, iutestins. 
t From perfomied. 



16 


On some (>S&arac^«<jfIdngula anatina. 

AniferouB. 

SplanchiiocoBle large, and lying within the palUal margins, 

^tal band passing continuously round the j^Ual margins* 

Genitalia pnncipaTly enclosed within the spXanehuoooole. 

Muscular pccuharities. 

Pedicle not serving as a base of attachment for any 
muscles*. 

Judging from what Semper and Morse have already made 
known respecting Lhigula anatina and Z. pyramidata. it seems 
liighly probable that the section is also* distinguished to some 
extent by its respiratory apparatus. 

The 'fretenterates appear to admit of being grouped under 
two divisions, respectively represented by Linmilu and Disdnay 
as the latter genus is strikingly differentiated by its muscular 
system, pedidc-charactors, palual vessels, and setal band. 

EXPLANATION OF PLATE 11. 

All thn figures are diogranimatic, particularly figs. 3 & 5. 

Fig, 1. Ventral or wdicle-valve. Bplanchnocoele : this chambfflp in both 
valves is bounded by the parietal band, which I have made 
to consist of four mrtionB--^8teru>r (behind the part mariced gy^ 
po9t4aterak (at tne incurvations^ m^laterdU (at the ecnrva- 
tions), anterior (extensions in fmnt): c, liver; d, ^italia; 

c, intestine ; /, terndnation of intestine ; g^ umbonal muscle j 
^ ceutral muscles; t, transmedian muscles; lateral muscles (J, an« 
tenors ; k, middles j outsiders) ; m, pleurooales ; ft, vessels of 
plouroc(olo8 (exitfgerated) : bracniocrele-Hill the anterior half of 
the valves outride the anterior parietal ; p, primary vessels ox 
brachiocoele ; q, secondary vessels of bracnio^lo (those passing 
from the inner side of the primaries may be called m-^gnern^ and 
those on the outer side otd-gotfre ) ; ti, seta! band (the pedim is 
not represented, in order to show the oontmuation of this band 
in the rostral region) ; v, inner edge of setal band'-^anawering 
also to the line of vascular constriction ; to, outer edge of setal 
baud ; setas. 

Fig, 2. Dorsal valve, r, arms or brachial appendages (relative positiion 
and direction of spirals merely shown) ; s, medio-longitudinal 
shell-plate ; f, {rastro-parieial bands (attached to slightly nosed 
shell-ridges in the valve, and which are represented undent). All 
the other parts are lettered as in Hg. 1. 

Fig, a, Medio-longitttdinal section of caroinal region of both valves. 
A, dorsal valve j B, ventral or pedicle-valve : a, deltldium ; 

d, cardinal or bingo-slope: g, corneous or external layer of 
p^cle— the lower mvision (or, rather, under fhco of the pedmle) 
M attached to a and d' ; h, muscular or inner layer of pedide ,* 
i, central hollow of pedicle : 6, posterior parietal of splanchnooosle ; 
g^ umbonal muscle; u, setal band; i.', setie. 

Fig, 4. Cardinal region of pedicle-valve, y, pedicle (its attached end is 
covered by the setm band, u) ; b, posterior pimetal (a horisontil 

* In IHscinuy contrary to wbat has been stated, the podicle^ which is 
nn external organ, has no proper mu’swndtu* connexion with the interior of 
the shell ; the connexion is chiefly vascular and neutaL 
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Bectaon); umoabal musck (a horizontal iiection) ; w, wtal band ; 
Wj outer of setal baud : a;, aetie. 

OardkaW on of podudf^-valve. a, deltidium j b, deltidial nogw ; 
V, deltidud callosities, slightlv de\ eloped; c, areal spaces; a, 
lineated iniproseinn, prodtuiid by anterior end of corneous 
of pedicle (seo lig, d ) ; e« lobe-scars produced by tendinous lobes 

of corneous layer of pedicle ; h, cross section of muscular or 
layer at root of pedicle ; i, central hollow of pedicle : b, poifterior 
parietal ; umtMinal muscle; w, setal baud, hich has its outer 
e^e (w\ ellected to show the parts d, h, i (the corneous layer is 
removedf to show the lineated impression made by the anterior 
end of its lower division — see tig.^ ?)• 


IL — On tioo new S^dea of QumniineeB, with Bpecial and 
General Ohaervationa, 6y H, *!• CARTER, F.R.S. &c, 

[Plate h] 

iNaglasfl jar bearing the inscription ^‘ILM.8. ^Porcupine/ 
No. tia, lat.48°3P N., and long. 10®()3' W., depth 600 laths., 
and muddy bottom,’’ which must have been just outside^ the 
80 -called “ chops ” of the English Channel, is an oblong spe- 
cimen about inch, consisting of a mass of dead 

Lophohelia jjroUfera^ over which has grown a /'arreo, which, 
having shar^ the same fate, had become partially infested, both 
inside and out, with three other sponges bearing spicules which 
indicate that they belong respectively to Dict^ocylindrua^ Bk., 
i>«Bfnace22a,Hdt..andi?67usra,Sdt.,tngetherwith a CTiitmawhosc 
habitat was iusiae the stems of the Lophohelia and its fenestral 
openings on the surface of the latter, all of which liave finally 
become enveloped in a Oummina^ wiiosc fleshy substance now 
forms the greater part of the mass (PI. I, figs. 1 & 2). 

With the exception of the Lcphohelia ana Farrca, all appear 
to be new species. 

As the tliree infesting sponges are merely parasitic growths 
of small dimensions and without definite form, 1 shall only be 
able to characterize them by their complements of spicules re- 
im6ctivel}r. The CUona^ too, having lived in the interior of the 
Lopheiheka^ necessitates a similar (Ascription, while the Onm^ 
oiina, whum, as betbxe stated, forms the greater part of the 
mass, claims our first and chief consideration. 

It is with peat pleasure that I embrace this opportunity of 
calUtig attention to a class of sponges which has b^n veir little 
stttdi^, especially in Ei^land : and having found in the British 
Museum, through the aid of Dr. Gray, another species, which 
erne from Fort Jackson in New South Wales. 1 shall tiius be 
able to give die results of my examination of this as well as the 
Ann. dp Mag. N. Hiat. Ser. 4. IV. xii, 2 
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deep-sea one, together with observations on the Gumminea} 
generally. 

For tlie deep-sea specimen I would propose the name of 

Corticium and for this one from rort Jackson Ohon- 

drtUa australienaiity' giving niy reasons for adopting these 
names hereafter. 

Cw'tictum ahyssi, n. sp. (PI. 1. figs. 1--9 & 15.) 

Repent, amoiyhous, iissumiug more or less tlie form of tlie 
ol>j(*ct or cavity in wliicli it may bo growing. Bmootli, slippery, 
of a light greyish-yellow colour; semiclaHtie, suhcartilaginous, 
solid. Tearing when wet like hard-boiled white of egg, but 
much tougher; brittle when dry, and briiaking like glass. 
Spiculif(*TOU8,but not fibrous in the sense of spongulogists — tliat 
is, without fibrous skeleton. Aspect homogeneous, massive, 
puckered here and tliere on the surface towards fixed points as 
if from contraction or forcible exii'usion. Vents numerous, 
small, of different sizes, congregatid hoyre and tliere irregularly 
(figs. 1 & 2, c). Pores microscojiic, linear, more or less uni- 
formly spreM over tlui surface (fig. 9, />). internal stnicturo 
fleshy, solid, comjKised of un opamw*. mass or body of ovoid 
cells, surrounded by a thin, translucent cortical rind; per- 
meated throughout by branched systems of excretory canals, 
respectively terminating in the vents mentioned, and cliargecl 
with siliceous spicules most numerous at the circumference. 
Microscf^nc structure: Surface consisting of a thin, tough, 
transparent cuticula, comjiosed of parallel fibres, supinirted on 
the jioints of spicules, in the intervals between which are the 
pores ; covering the cortical substance benCyath, whicli consists 
of a layer of spicules imbedded in a kind of trama composed of 
fine fibres and minute gronuliforous cells. Trama of tbe 
cortex soonrendered opaque by the presence of the body of ovoid 
cells, to which it affords respectively separate cavities of a 
similar shape tlurou^ho^t the mass. Ovoid cell about 5-6000ths 
inch long, filled with granules, in which there appears some- 
times to be a faint trace of a nuclear body; maintaining its fonn 
when out of its cavity, but presenting no appearance of oell- 
w'all (fig. 8, a). Surface of the excretory canals covered wifh 
an epithelium of small conical cells, whose free ends, projecting 
above the level of the canal, form, in juxtaposition, a remark- 
ably rough granular pavement, which app^rs to be not less 
common to the mouths of the pores and their canals than to 
the excretory system generally (fi^. 15 & 9, i). Mode of te- 
mination inwards of the pore-canals and commencement of the 
excretoiy ones not observed. Spiculeii of two kinds, via, bi- 



Mr* n* J. Carter on two new JSjpeeiee ^Gummineeft. 19 

temate and birotulafe ; the former moderately large^ and the 
latter extremely minute. The bitemate spicule consists of a 
straight shaft and three arms given off at the union of the two 
upper fourths of the former (fig. 3) ; shaft obtusely pointed 
above (fig* 4, a), and finely pointed below (fig. 4, c) ; inwted in 
the centre, and covered tliroughout with short, conical, vertical 
sjfines, except b('twcen the inflation and the arms, where it is 
smooth like the first part of the latter (fig. 4, J). Arms three 
in number, parting from the shaft at cquw distances from each 
other, and dividing rcspw'tively into three secondary arms, all of 
whicn are on the same plane and nearly jieriiendicular to the 
shaft ; secondary arms obtusely pointed and covered through- 
out with short, vertical, (vmical spines (fig. 5, a, J). Oenlral 
canal evident in eveiy part (fig, 4, (/), showing that the origi- 
nal dcsipi of the spicule was bitemate, which is confirmed uy 
the smaller or yomiger forms lieing of tlie same kind, but with- 
out spines, and the central inflation consequently more evident 
(fig. 6, o). Birotulate spicules extremely minute, consisting 
of a straight shaft ana four recurved arms at each end 
(figs, 7 & 8, J). Distribution : The bitxTnate spicule, besides 
being plentifully scattered throughout the mass, is particularly 
congregated towards the surface, when* it forms a layer with 
the arms horizontal, and the obtuse ends of the shafts, as before 
stated, supporting the cuticula. The birotulate spicule, on 
the otfier hand, although equally scattered tlirougli the mass, 
appears to be congregated most about the surface of the excre- 
tory canals, whose course can be thus traced by this accumu- 
lation in specimens which have bt^m dried under compression 
and afterwards mounted in Canada balsam. Measurement: 
Shaft of the bitcTnatc spicule I4-G0()0tli8 inch long; diameter 
of the head or arms 13-6()00ths. Shaft of birotiuato spicule 
l-5000tli inch long ; other parts too minute for measurement. 
Siae of specimen^ that of the mass of dead LnphoJieHa over 
which the Corticlum has grown. 

Hob. Marine, growing over various objects, imliedded or not 
in deep-sea mud, as the case may bo* 

Western entrance of the English Channel, about 
48® 8V N. lat., and 10® 03' W. long,, in 500 fathoms. 

Obs. As the spicules of this Owmnmm come new^ to those 
of Oorticitm candelabrum^ Sdt (Die Spong. adriat* Meeres, 
p. 42, Taf, ill. f. 25) and C.pJimtum (Die Spong. Ktlate Algier. 
p. 2, Taf. iii. f. 1 1), I have given it this generic name, wfth a 
de^-sea designation. It occurs in the specimen mentioned, 
and on a large piece of Packcmtreila ah^e$%^ Sdt. (also dredgea 
np by the ^Porcupine’), over part of which it has draggfMl itself, 
enveloping every tiling in its course like an .dEtAo/fiiw. While 
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fresh or in spirit it has much the ap]^>earance of wet chamois** 
leather ; and although not more than half as tough (for it can 
be easily lorn), it is so soft atul resilient that it wul receive the 
impression of the nail, and eflace the same of its own accords 
After it has becm dried, however, it becomes hard like glue, 
and breaks with a similar fracture; while, wet or dry, its asp^t 
is so homogeneous, that at first sight one would hnraly conceive 
it to possess all the structures above mentioned. 

The pores, thei vents, and branched systems of excretory 
canals, together with the siliceous spicules, all point to its inti- 
mate connexion with the spong(‘b ; while the entire absence of 
the so-called sponge-fibre-structure, and the presence of tlie 
ovoid cell (fig. 8, o), which makes up the greater part of the 
body-massj together wdlli the remarkably granulated form of 
the ejpithclial layer of cellules on the surface of the excretory 
canals (fig. 15, a), are equally characteristic of thedummineas. 

By the so-called sponge-fibre-slructure*’ 1 mean the ske- 
leton of sponges, excHknee, which is homy in many, and 
composed of spicules united together into a fibrous structure by 
amorphous sarcodc' in others. Fibre ” is a bad name for this 
stnieture ; for, liesides being inappropriate, there is real fibre 
(that is, minute linear filament) to be seen in many soft parts 
of sponges, which lias nothing to do with the skeleton what- 
ever, Tliuh, altliough in the Gumminem, there is no sponge- 
skeletoii-fibrc ” so to speak, the cuticula and a great part of 
the b<»dy is made up ol fine, intercrossing filaments, which are 
so soft that, on drying, they all sink their form into a common 
homogeneous mass, like hard glue. 

Nothing can be more unlike sponger in general tlian the 
slippery, resilient, amorphous, rounded, sublubed, flat, incruat* 
ing, hoiriogcneous-lookuig mass presented by the Gummineae ; 
while, perhaps, a piece of wet dough resembles them most. 

Although the vents appear to retain their circular form, the 
pores are more like crevices — that is, linear, and sometimes 
angular like the form of a leech-bite (fig. 13), not circular, as 
they are in the true sponges. This may be owing to the struc- 
tural lining of the pore, which, together with that of the excre- 
tory canals, as before stated, in the GumminesB consists of a 
rough, granulated layer, each granule of which is a separate 
cellule (fig. 9, b) (probably flagellate in the living state) ; while 
in the true sponges the pore is circular and smooth, as if always 
surrounded by a homogeneous layer of sarcode. If there oe 
similar cells in the latter during lim, they subside into the form 
of a homogeneous sarcode after death, and thus become indUtin- 
guishablc ; while in the Gummineas they remain, indicative of 
a higher state of development — ^that is, a state in which the his- 
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tological element maintains its living form instead of relapsing 
after death into a common homogeneous mass. In tlie true 
sponges the softer histological elements, such as fibre-filament, 
cells, &c., hardly do more than /w>w, as it were, in the scale 
of development, vanishing with death into homogeneity; while 
in the higher developments they Ijecome permanent — <?. the 
hisUdogical elements in the human subject. Homogeneity of 
ajipearance, as in the intercellular sarc*odc of s[)onges, is no 
proof whatever of the absence of histological structure. There 
is stnicture in glass, os 1 liavc often said before ; but this cannot 
be demonstratc'd. 

It is possible that the pores may be continuous, through 
tubular prolongations, with the excretory canals, ak in thefollow- 
ing species ; but although invisible here (probably on account 
of the thick surface-layer of spicules in the cortex), there can 
be little doubt that tlui increasing size of the branches of the 
latter, as they join one another to form a common trunk, indi- 
cates, as in the true sponges, a current inwardn through tlic 
pores, and outward through the oscula. 

The ovoid cells (fig. 8, a)^ which are only half the size of 
those in the following species, have been called “ embryos ” 
by Schmidt (Spong. adriat. Meeres, p. 42) ; and Krdliker lias 
used the same name after him, although evidently not satisfied 
of their true import (leones Ilistologica3, Femerc Ban der 
Protozoen,” p. 68, with excellent illustrations, 'J'af. viii. f. 18, 
and Taf. ix. l. 10 & 1 1) ; but if tlicy be the embryos,” where 
are we to look for the luiuH forms ? — since, throughout every 
p^ of (hrticium ahyssi^ as well as in the following species, 
viz. Ghondrilla australiensh^ rc*s{>e.ctivcly, they are all 
alike. 

It is also possible that ova may be present, and that I have 
overlooked tnem, as they have been se.en in (hrticium candela-- 
hrum by Kfilliker, and figured {op, cit, Taf. viii. fig. 3) ; but no 
one could confound the ovoid cell ” witfi an ovum, inasmuch 
as the globular form of the latter, with evident nucleus and 
nucleolus, must contrast strongly with the conoid fonn of the 
ovoid cell filled with granules, in whicli a nucleus is only now 
and then faintly visible. I must, then, for the present, look 
upon these ovofd cells of the Qummincfie as analogous to the 
spheroidal ^oups of flagellated cells in the fibrous spon^s, 
reserving all furtlier description of them in tliis respect until X 
shall have observed and experimented on them in the living 
State, as I have heretofore done on the true sponges. To show 
t^t die cells which line the surface of the excretory or water- 
canal {Wtmper--Appfirat of Lieberktthn), or those of the am- 
pollaceouB sac {Wtmjferkorh of Schmidt), aic flagellated is not 
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Bufficient : we want to know if they take in crude material for 
food, Uke those of the other sponges. This is what 1 claim to 
have shown in 1867 in Spongilla (Annals, vol. xx.), and re- 
peated in 1871 in Onmtia eompressa [ih. vol. viii.). 

The birotulate of Cortioium ahi/asi is the smallest spicule 
that I have mot with. Even under l-40th-inch focus, which 
Mr. Powell, junior, kindly put upon it for me, I could hardly 
distinguish its form, and then not so distinctly as with one of 
his i immersion object-glasses. (So much for the definition of 
the higher powers !) To see this spicule, even tolerably satis- 
factorily too, with a it is necessary to boil a piece of tlie 
Corticmm in nitric acid, and, after a convenient amount of 
dilution with Water, to place a little of the fluid containing the 
spiculo.s under a glass cover, when, by the vibration of the 
spicule causing it to turn over and over, the arms may now and 
then be distinguished, and the shaft ajipear to be microspined 
about the centre. This must lie done at once, as the accumu- 
lation of organic matter about the spicules, after a few hours’ 
interval, entirely defeats the object. 

One of the most interesting points elucidated by the exami- 
nation of this deep-sea specimen is the fact that the Cartieium, 
lias enveloped the remains of a Farrea^ and that the Gortidum 
posBt'ssea similar biternate ” spicules to those figured by Dr, 
jBowerbank as the ‘^retentive spicules” of his Farrea occa 
(Proc. Zool. Soc. Lond., May 1869, pi. xxiv. figs. 2-6). 

Were it not evident that a biternate ” spicule can never 
form part of a Ilcxactinellid sponge, the fact of such spicules 
liaviug not only been figured in connexion with Farrea oooa^ 
but also with DiKtylocalyx ptmiceus and Iphiteon panioea 
(Proceed. Zool. Soc.. Jan. lo69, pi. iii. fig. 16, and May ift. 
pi. xxii. fig. 11), would cast a doubt over their real parentage. 

Token, however, in connexion with the fact that t)r. Bower- 
bank’s specimens of Far rea occa vrero obtained from the detri- 
tal mass supporting Euplectella caewnerj Owen (Trans. Linn* 
Soc. vol. xxii. pi. xxi.). it seems not unlikely that they were 
there also accompanied by a Ovmmina^ as in our doep-sea 
8i>ecimen, but of a form^ as may be seen by the spicules figured 
W Dr. Bowerbank, still more nearly approaching those of 
Schmidt’s Oorticium oandeldbrmn (op. cit Taf. iii. fig. 26, a,y) 
than those of Cortioium abyasu 

The fragments of Farrea enveloped by Gorticitm edfyssi in 
the deep-sea specimen (fig. 2.dd) will form the sulgect of my 
next communication, in whicli I shall endeavour to show what 
the loose spicule that belong to Farrea really are, and what 
relation Farrea itself bears to AphtocaUistes^ 
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ChondriUa auetralienm^ n. sp. (PI. I. figs. 10-14 & 16.) 

Incnisting, or self-supporting and spreading horizontally ; 
flat, cakc-shanod, lobea, of a dirty yellow or biilf colour. 
Surface smootn, slippery, glistening. Consistence semielastic, 
8ttl)eartIlagiuoii8, slowly resilient in effacing iraprossions of 
the nail, tolerably tougn. Vents numerous, small, of different 
sizes, congregated into groups hero and there, or larger and 
single at the end of a mammiform lobe (figs. 10, c, & 12, g), 
Port‘8 microscopic, linear, each in the centre of a granuliferous 
area having the appearance of a lobule, forming altogether a 
continuous uniform layer presented by the surface generally 
(fig. 13, a, 6), Internal structure consisting of an opaque 
fleshy mass or body of ovoid colls, surroundctl by a translucent 
cortical rind (tig. 12, A, a), Itody-inass (tig. 12,i) permeated 
by branched systems of excretory canals (fig. 12, 6), which re- 
spectively terminate on the surface in the vents mentioned ; 
scantily charged with siliceous globular stelhitcs of two kinds, 
most numerous towards the circumforcncc (fig, 12, h). Micros 
Htrncture : Surface consisting of a tliiii, fibrous cuticular 
layer, pitTced by tlie pores in the manner alx)vc mentioned. 
Cortical layer ti-ansluce’nt, consisting of a trarm formed of fine 
fibres and minulc granuliferous cells traversed by the |>ore-tubi‘s 
(fig. 12, </). Trama (fig. 14, a), extending inwards, soon arrives 
at die opaque l)ody of ovoid cells (figs. 1 2, A, & 14, i), through- 
out which it is continued, fonning for tlnuu separate but simi- 
larly shaped cavities in close approximation (fig. 14, /i). Ovoid 
cell 12 to ir>-60(X)ths of an inch in length, filled or lined with 
minute cellules (fig. 14, A). Hurfocc of the excretory canals, when 
fresh, apfiarently provided with the epithelial granular layer so 
characteristic of tlie Oumininca^ (tig. 1*5) — but here absent, pro- 
bably from defective preservation. Pore-tub(*s frequently in- 
creasing in size and branching l)efore they have traversed the 
translue^^nt cortical layer, to Wome lost in tlie opaipie Ixxly- 
substance, where they apfiear to join the excretory canals 
(fig. 12, ee). Commencement of the excretory canals not 
ob^rved. Spicules globular, siliceous, of two kinds, viz. 
sphaBro-stellate and r^o-8t<4atc : — the formiu*, which is the 
largest, consisting of a clear spheroid covered uniformly with 
short, sharp, smooth, conical spines arranged perpendicularly to 
the surfapj (fig. 16, a ) ; andf the latter consisting of several 
long, conical, spiniferous rays, bifid and sometimes trifid at the 
extremities (fig. 16, b). Dvit/tdhution: Scattered indiscrimi- 
nately throughout the mass (fig. 12, A), being most thickly 
espngregatod, an above stated, towards the surface. Mea^ 
oOfTeffnent ; Sphmro-slellate 6-6000th8 inch in diameter ; radio- 
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stellate 5-6000ths. Size of largest specimen about 8 incbes 
long, 1 inch broad, and ^ inch thick, covering a tunicated 
aacidian ; the other specimen about long by 2 t broad, 
and the same thickness, enclomiig the valves of an oyster. 

Hah. Marine, growing over various objects and upon other 
sponges. Incrusting for the most part, but sometimes self- 
supporting, in the form of caudal or mammilliform prolonga- 
tions. 

Loc, Australia, Port Jackson. 

Ohs, The sphfiero-stcllate snicule (fig. 16, a) being identical 
in form, witli mat of Chondrilla nuoma^ Sdt., 1 have called this 
s])ecic»8 (j, aastraltfinsiH,^^ In consistence, 0, nucula (judging 
from Schmidt’s sjiecimens in the British Museum) appears to 
have been a little firmer, of a darker colour on the surface, and 
far more spiculifcrous ; but tlien it only possesses one, the 
sphaQro-steliate form of spicule, while th(‘ Australian species has 
two. In other respects there is a great resemblanct*. between 
the two species, although, probably from defective preservation, 
the characteristic epithelial layer of the excretory canals of the 
Oumminea) generally has here, for the most part, passed into 
dissolution. 

There arc two siiecimens in the British Museum, both horn 
Port Jackson — one, as alx)ve stated, surrounding the deciduous 
valves of an oyster, and the other all but covering a large tuni- 
cated ascidian fixed to the detrital mass supporting a rough, mu- 
ricated, brown specimen of //iVefntia, which contrasts strongly in 
appearance with the smooth, doughy, flesh v-looking Oummtna. 

The ovoid cells in this species are fully double the siee of 
those in Corticium ahyssi^ and filled or lined, as above stated, 
with minute celluhe, whereby we may infer that the so-caUea 
granules filling the ovoid cells of Ctyriiciuin (fig. 1^ h) 

would also turn out to be cellules, if more highly magnined. 
There is no visible cell- wall on these cells; but its existence may 
l)e inferred from the group of cellules retaining the same ovoid 
form after they have been pressed out of the cavities in the 
trama, unless tliey cohere together in this form by iheir Bar- 
code individually. 

Oeneml ObservaHona. 

The group of sponges called by Schmidt ^^Halisarciiw Gum- 
raine«’^(AtIantisch. Bpongienfaun.p. 78), to which the twofore* 

ly,per- 

ampng 


C species belong, has oeen voiy little studied — paiil; 

^ on account of tne species baring been overlooked » 
the Coniimnd Tonicata, which arc much in the same condition! 
and partly because they are so totally unlike Ae form and 
appearance of sponges generally. 
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If we were to sec a tough, wet, shining lump of dough Wng 
on a piece of sponge in our bath-room, there wouhl be no hesi- 
tation in distinguishing the two objects ; but if we were to 
olwerve something like this attached to a sponge growing on a 
rock in its natural habitat, the probability is that it would be 
a Ovmmina. Such may give some idea of the typical form 
of the Gumminetc. 

As yet only one species has been noticed on the British 
coasts ; and that has been designated by Johnston ** Haliaarca 
Dwardum,'' after the illustrious naturalist who first described 
and gave it the name of “ Haltmrca ” (dXior, marine, and 
trhp^, flesh). Johnston found it in Berwick Bay, and has 
given the following description of it in his ‘ British Sponges,’ 
published in 1842 (p. 192),togetherwithafigure(pl.xvi. f.8): — 

“ IIausakca, Dujardin, 

“ CharaotKR. Substance Ae$hy or rather gelatinous^ semi- 
transparent, unorganized, firming an irregular crust on the 
iibjerAs to which it adheres, 

“ 1. JL Dujardinii (plate xvi. fig. 8), 

" MaUsarea, Dujardin, in .4im. dea Sc. Nat n. s. x. p. 7, pL 1. fig. 6. 

*^Hab. On the underside of stones between tide-marks, and 
on the stalk and roots of Laminaria digitata, common. Ber- 
wick Bay; Holy Island (G. J.). 

" Sponge in the form of a gelatinous crust, spreading irregu- 
larly, about a line in thickness ; the surface even and smooth, 
of a straw or ochre-yellow colour, mottled with little pale cir- 
cular spots or pores, produced apparently by a deficiency of 
oolouring-matter in their places. A few of these transparent 
spots are larger than the others ; and if the former have any 
relation to the pores of the true sponges, the latter may be the 
anal^es of the fsecal orifices. 

‘‘ ^is production is liable to be mistaken for one of the 
erastaceouB Compound Tunicata, or, rather, for the gelatinous 
spawn of die naked mollusca;^ but a careful inspection easily de- 
tects the difference. This exhibits no trace of anyovifonu b^es 
or cellular tissue, and contains neither crystals nor spioula, but 
is no other thing tean a mass of irregular and granulous 
globules, of gre^ minuteness, that lie imbMded in a meaHelly, 
covered over with a more oonsistent and coloared skin. In\jar> 
din has ascertained that, when broken np, the separated masses 
shoot out from dieir sides delicate prolongations or filame nts 
of various lengths, and slowly change their figure, in the same 
manner as do the detached sarooia pieces m the fteshwater 
sponges (see woodcut no. 9, p. 61).” 
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TliUB commenced our knowledp? of this family. 

In 1859 (Archiv f. Anat.) LieWktthn seems to have pub- 
lished (for I have not the means of referring to his papers here) 
observations on Halisarca Dujardxmi made in ileligoland; 
and to him we are indebted, according to Schmidt, for having 
more accurately identified this organism with tlie true sponges 
(Die Spong, ndriat. Meeres, p. 79, 1862). 

Finally, Schmidt, in a former part of the same publication 
(p. 36 et established a family for this and similar species 
by the name of Gumminejc,’* under which arc included 
the following four genera and six species, viz. : — 1. Gummina : 
O.gltricauaa^ 0, ec/judata. 2. Cnondrilla: C, nuada^ 0. awi- 
hohphora, 3. CcUulophana : C. jnJeaia. 4-. Corticium : G. 
mndolahrum. And further on, at p. 79, under H AniHARi’A, Du- 
jardin, JL lobularia. In his first “ Supplement ’’ to this jiub- 
lication (p. 41, 1864) was added another sjiecies of the latter, 
viz . : — IlaUaaroa gutfida. Then follow new speedes which 
ho received among other sponges from the coast of Algors 
(l)ic Spong. der KUate von Algier. p. 1, 1868), viz. : — Chon- 
(Irosufy Nardo: (\ refnjvrmia^ Narao; and (L pUheja. Sdt. 
Finally those mentioned in his ^ Atlantisch. Spongienmuna,’ 
p, 25, 1870, viz. OenulojjJiana coUectriXy (Jolumnitis, n. gen., 
G. aquamaiay and Chonnrilla phyhdxay — making altogether 7 
genera and 13 species, to which adding Ualwarea Ihtjardiniiy 
a species described and figured by Dr. Emil Selenka under tlie 
name of Laoinia^" (Zeitsch. i. wissenschaft. Zool. B. vi. 
S. 568, Taf. XXXV. figs, 8-10), and the two species above de- 
scribed gives a total of 17 species. 

Although Selenka claims for his species (which is from 
Bass’s Straits in Australia, cake-shapod, and about 2 inches 
lung by 1 thick) a new genus, on account of the spluero-stollate 
spicule with which it is cljarged being calcareom and not sili- 
ceous, it seems to me to require furtlicr elucidation ; for, in the 
first place, the sphasro-slellates, in material and form, appear to 
be almost identical with those which abound in many species 
of Compound Tunicata not unlike hamnia in general form, 
and, in the second place, the anatomical details do nrit satisfac- 
torily show that the species is similarly composed to the class 
of sponges under consideration. The genus is called “tLa- 
o/am,” and the species L. sfdHJlca. 

Wnile Schmidt gives excellent figures of tlie general form 
and spicules of his species^ Kdlliker, in his ^ Feinere Bau der 
Vrotozoen,’ gives the beat illustrations of tlie softer parts. 

I have not been able to get beyond what Kblldtcr has here 
figured and stated, simply because, like Kfilliker, my obser- 
vations have been confined to specimens preserved in spirit ; nor 
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have 1 become aware until just now that I had such an im- 
portant group of sponges to study ; while, as T cannot help 
thinking that tliere must Ije more species than Halisatca Du-^ 
jardinu to be found on our coasts, so I hope to meet with not 
only this but other species of the lamily here in a living state, 
through which I may, by experiment, be able to add something 
more satisfactory to our knowledge of their intimate structure 
than we at preaetit possess. 

Aided by Schmidt’s figures and descriptions of the last 
species, which he has published (Atlantisch. Sponglcnfaim.Z.c.), 
I now plainly sec, from mounted specimens, tnat the inemsting 
cartilaginous sponge which 1 found associated with the s])cci- 
mens of Polytrema on a crab-claw kindly given to me by l)r. 
Carpenter^ and noticed in the Annals (vol. v. p. 392, 1870), 
charged with minute stcllati's and long, pin-like spicules, bearing 
a close alliance to Tefhya lynrurium^^^ is as closely allied to 
the incrusting species of Gimmina called by Schmidt Gohtm^ 
nitia described and figured in the Atlantish, Spongien- 

faun. <YC. (p. 25^ Taf. v. figs. 3 & 4) ; while the figured section of 
this Oumminaj m spicules and structure, is almost identical with 
a vertical section of the circumference of Tethya [Donatia) hjn- 
CMTiimu In short, both species are but repent foms of Donatia^ 
which, altliough for the most part (but not always) assuming a 
globular form , IS, in th e structure of 1 ts (‘artilaginous ci rcumference 
and spicules, more nearly allied to the species of Quminineso 
just noticed than to any other form of sponges yet de8cril)ed. 
Then, loo, we cannot help seeing the intimate relation which 
subsists between these s]x>ngeB and the Suberites. e,g. Cliona 
celata. var,, Itaphyrm Oriffithali^ Bk., &c. ; and tnus the value 
of Senmidt’s grouping Donatia {Tethya) lyncurivm and tlio 
latter sponges &c. under the heading Suberitidin® ’’ (Atlaut. 
Spongienfauii. &c. p. 79) becomes apparent. 

In this category will also have to come several specimens in 
the British Museum when I have time to illustrate and describe 
them, the species (indicated by their spicules) which appear 
in Dr. Bowerbank’s illiwtrations of the Hexactinellid sponges 
mentioned, and no doubt many others which vridl sooner or 
later come to notice — all allowing that this will one day form a 
very large and important group among the Bnongiad®:^ 

With reference to my statement (Annals, lo72, vol. x. p. 47) 
that Bchmidt^s HalUa^ca guUfsla appeared to mo to be a com- 
pound tunicate animal and no spemge at all,” I would add 
that later examination of the Gummine® shows me that such 
m assertion has yet to be proved. Undoubtedly, when the 
calcareous ^h®ro-stelIat6s are dissolved out of some incrusting 
species of Obmpound Tunioata,the embryos of the latter have 
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veiT much the appearance of what is seen in HalUaroa guHula^ 
ana if arrested in this stage of development would be almost 
identical; but when the cell-mass of the embryo is ^^told off^’ 
into the organs which they are to assume in the fully deve- 
loped Ascidian, then, of course, th(j difference at once becomes 
obvious. 

Still there may be lower forms of the Compound Tunicata 
whi(ih permanently remain in tlie embiyo strite of the higher 
ones ; and this I propose to myself to determine when time and 
ojpportunity enable me to hunt fur tliem among the rocks of 
the sea-shore in this lo(!ality. 

All are liable to shortcomings, and Schmidt among the 
rest, although he is certainly, at present, much beyond all 
others in actual knowledge of this family ; still I could 
have wished that he had not compared the fibrillcD of the 
Gamminece (Die Spong. adriat. Meeres, p. 37, 1862) to the 
fibrillaj of Lieberktihn’s Filifera, since the said fibrilte upon 
which this family of 8j)onges has l>een built arc nothing but a 
parasite, which l hav(» not only found in different sponges from 
all quarters of the globe, but especially jpervading a species of 
Rentera like Schmidt’s /?. Jihulata, (i)ie Spong. des adriat. 
Meeres, p. 73. pi. vii. f. 9), viz. bearing smooth, fusiform, 
slightly curvea acerates and small bihamates, which is equally 
cosmopolite. 

In my arrangement of the sponges in the British Museuiui 
I have had to expunge the family of ‘^Filifera” in name {JPolg^ 
thersesy Duchas. et Michelot.) altogether, and for the algal 
parasite itself on which the family was erroneously founded oy 
Licberktihn have proposed the name of opongiephaga 
communii^^ (Annals, 1871, vol. viii. p. 330). 

If called upon for a practical definition of the Gummineao, 
I should say that they are like a pietjc of yellowish dough in 
app<wance. Incrusting, lobed. Tough, semielastic, stmear- 
tuaginous. Slippery, smooth. Consisting of a cortical and 
meaullaiy or b^y portion : the former translucent and 
narrow ; the latter opaque, bulky, and massive. The former 
covered by a thin fibrous cuticle, uniformly pierced by pores 
and presenting here and there oscula singly or in groups. 
Composed of a kind of trama formed of fine fibres and minute 
granuliferous cells, which trama extends throughout the body- 
mass and affords cavities for tlie ovoid cells respectively of 
which the body is composed. The cortex traversed perpendi- 
i uWly by the pore-tubes continued from the pores inwards to 
unite with the branches of the excretory canals, which, in their 
turn, traverse the body-mass in tree-uke forms to terminate 
respectively in the oscula mentioned. Abundance of siliceous 
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epicutes (in Selenka^s species calcareous)^ of different forms 
according with the species, or none at all as in the Halisarcincs ; 
but in no instance a fibrous skeleton, like that of sponges in 
general ; indeed no skeleton at all, which is the chief distin- 
guishing point between the Gummineje and true sponges. 

About the specimen dredged up on board the ‘Porcupine * 
are : — ^besides tne well-known Coccoliths^ a ^eat number oi that 
spiH^ies first described and figured by Schmidt Bhahdolit/ies 

(Annals, 1872, voL x. p. 359, pi. xvii.), for which I would 
propose the name of It Schnidtit^ after its well-known disco- 
verer (PI. 1. fig, 17) ; also a number of calcareous spherical 
cells lined with minute ccllul«e, for whicli I would propose 
provisionally the name of Spnmoliikes abyasi (fig. 18), as 
they may j>crliap8 liereaftcr, be found to be embryos of the 
Olobigerince or some other deep-sea foraminifer. They are, 
however, very numerous and of all sizes below the largest, 
which is that figured. 

The fragments and spicules of the other sponges about this 
enecimen, viz. Diciyocylindrua alfyaai^ n. sp. (PI. I. fig. 2, e), 
Deamacella annexa^ Sdft. (Florida) (fig. 2, c), Beniera Mulata^ 
Sdt. (fig, 1,«), and Cliomi ahyaaiy n. sp. (fig. l,rf), will be de- 
scribed and figured on a future occasion. 

EXPLANATION OF PLATE I. 

1. Parfion of Lophohelia prolifera^ imhodded in Oortidtm ohym^ 

n. sp.) dred^ up on boara H.M.8. ‘ Porcupine ’ in the chops 
of the Engliflh Ohannel ; depth ^KX) fsthoms, muddy hottom. 
Natural aiae. a, Jj^aheUa ; CorHowm abym ; c, venta of 
the same ; df fenestrm openii^of Cliom ahygat, n. sp., in Ltmho^ 
helia : portion of Bmtaraj^ulaUi^ Sdt ^ fragmouU of kurge 
apiculos imbedded in the CortiWwm. 

2. The same, opposite side, nat. sise : a, LophohaUa proUfata ; ht CV- 

tiemn abym\ c, vents of the same; dy portions of a J^arr«a 
which on the LophtMia before the whole became im- 
bedded In the CwHowm ; Cy portions of DidyoevUndnu fBk.) 
ahymy Oart.| n. sp., and Jkatmcella anmxoy Sdt., nllin^ ana sur- 
rounding the tube net of Farrm ; /, portion of Coriunum filling 
tube net of Unrea ; g, fiagniant of large roicule imbedded in 
CortMum\ hytmifmentofl^ma^ 

3. CortiiiiHm abyaidf mtemate nucule of^ lateral view. 

f, 4 . The same, average largest sfae of bitemate spicule : a, portion of 
‘ shfilt smarting tbec^ouk: 6, ams bmken ofi; c, inner portion 
of ahaft; d, oentrid canal. Soale l-12th to l-6000th of an inch. 
J^. 5. The same, yerfioal view of head of bitemate apieule : a, main arms, 
notapined ; h, secondary arms, spined. Same scale. 

1^. 6. The same, young form of bitenuite spicule, spinekaa : <t, oentMl 
infiatiofl* 

Ify, 7. The same. Idrotulate with four recurved arms, about l**3000th of 
sn inch umg. Soale l-12th to l-6000th of an inch. 

8. The same, portion of body-substance : tt, ovoid cells, and b, biro- 
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tuUtes, relatively ma^^fuified. Scale 1 -45th to l-6000th of au 
inch. 

Fig. 9. The same, port* Rurroimded by ovoid cells, seen through the culi- 
cula : < 1 , ovoid cells ; 6, epithelial cells lining the ]^re. Scale 
l-24th to 1-tiOOOth of an inch. 

Fig. 10. Chmdrilla mi9traUmmj n.m.f small specimen attaohod to a 
piece of oyster-shell: a, C^mdriUa\ £f oyster-shell j c, vent: 
magnified 2 diameters. 

Fig. 11. The Bti]ne« vortical section, uat, size. 

Fg. 12. The same, vertical section (No. 11) magnified 8 diameters: 
«, cortical translucent rind ; 6, body-substance, opaque; e. oyster- 
shell ; d, pore-tubes passing down ^ crtically through rind ; 
c, pore-tubes, enlargttd, branding and apparently opening direct 
into excretoiy canal-system excretory c^al-systom, segmented 

in the station; g^ vent, or single tenmnation of the same; 
sphtpro-stellate and radionstellate spicules imbedded in the cortex. 

The spicules, though really existing tliroughout the mass, are 
generally not inserteo, for the sake of perspicuity, any more than 
the ovoid cells and opaque structure of the body-mass. 

Fig. 13. The same, portion of the surface, showing pore-openings, vor- 
tical view : n, pore ; ft, surrounding graniues. Scale to 

1 -(5000th of an inch. 

Fig. 14. The ^ic, portion of the body-subslauco, shownng : — o, traraa, 
consisting of iine fibrillin or filaments and minute granuliferous 
collnloi ; ft, o\ oid rclls lined with collulie, situated in ovoid 
cavities of the traina ; c. sphnero-stellate spicules. All relatively 
magnified j scale l-48th to l-t5()00th of an inch, ( Compare 
with fig. 8, on the same scale, to show that the cells of Cortimum 
are only half the size of those of Chmdriila. ) 

Fig. Ifi. Corttrium ahgssi, dia^nram of fra^ent of excretory canal-system, 
to show characteristic epitheliol-eoU lining : o, vent : ft, 
m(*nt.’^ (In Clmiidrilla mustralienm this cell lining is not 
present, probably from defective prost*rv ation. ) 

Fg. 10. QiotyiriUa atuftrmensia^ spicules of: a, spha‘ro-»tellate : ft, radio- 
stellate, Scale l-12th to l-OOOOtli of an inch. 

Fg. 17. Jihahffolifhes JSchmifkii, Cart. Scale l-12th to l-(K)00th of an 

inch. (See Schmidt’s figures and description, ‘y\imalH,’ 1872, 

\ol. X. p. 359, pi. xvii.) 

Fg. 18. SphanmhfiB aogasif n. sp.. Cart., average largest size. Same 

scale. (The double lino is a deception nere; it should mei^y 

signify the outer boundary of the layer ol cellules, in fact the 
capsule which is perfectly spherical.) 


III. — A Catahme the Neuro^terous Insects of New Zeor 
land; with Notes, and Descriptions of nexo Forms, Bv 
Kobert M'Lachlan, F.L.S. ‘ ^ 

It liwj been represented to me that tlie entumolodsts of New 
Zealand are greatly in need of classified lists of tiie insects rf 
that colony, and that any contribution in this way would be 
welcome. Acting upon this sufflmtion, I have drawn np a 
catalogue of the New-Zealand Neuroptcra (in the Linnean 
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sense). The task has not been difficult ; for, including three 
new 8|)Oci(‘S here described, the total number of iusects of the 
order at present known to inhabit the colony barely exceeds 
forty-five species j and some of these are yet doubtful^ pending 
furtlicr intomiation. Nearly half of them are Tnenoptera, 
which division appears to be the beat-represented ; or it may 
be that they are beat known only l}ecau8e a friend, knowing 
my penchant for these insects, has collected them more 
assiduously. 

Owing to tlic i)roximity of New Zealand to the Australian 
continent, and to th(‘ fact that some few species arc common to 
both, it may not be uninteresting to ^ive a brief comparative 
sketch of the A^aiious Ncm^optcrous families as regards their 
numerical strength in the two districts, so far as present know- 
ledge will permit. The physical conditions of Australia and 
New Zealand lue so ditferent that a considerable discrepancy 
might naturally lie <‘X{K‘eU*d : but. owing to its ramified water- 
system and comparative freedom Irom drought, the advantage 
ought to be on the side of the latter. Lei us see, then, how 
this idea is aftceted by the apparent facts. 1 will commence 
with the Odonata (Dragonflies). In Australia all tlie tribes 
(excepting Calopterygina) are tolerably abundant. From 
New Zealand I Know of only eight species ; tlie great tribe 
LibelluUna is wholly absent ^ the Oorciuliina are represented 
by three species of Australian faeles ; the iEschnina by one 
Australian species ; the Oomphimi by one {Uropetah)^ a mag- 
nificent insect of an Australian group ; the Calopt(»rygina are 
absent, but are almost. so in Australia; of the Agrioniua there 
are only three 8j>ecies. Of other Psoudo-Neuroptera the Tcr- 
mitidsB, Ephemeridco, and Pcrlida' have a few representatives 
in both ; the Psocidas are not known from New i^ealand. and 
but few have been noticed in Australia ; but this is probably 
owing to their minute size. Among the Planiponnia, Now 
Zealand and Australia have each a species of Suuida3 {Chau-^ 
liodea ) ; the former has only one ant-lion (Myrraeleontidje), 
though ^ey are common in the latter ; Ascalaphidee ap|)ear to 
be wanting in the former and tolerably well r^resented in the 
latter ; ana the same remark will apply to Ulirysopidfis and 
MantispidsD. Australia has one species of Nemoptendaa and a 
few PanorpidflB, neither of which are known from New Zea- 
land ; while Hemerobiidse and Osmylidee are feebly represented 
in both ; the Nymphids^, an almost peculiarly Australian 
family^ are unknown in New Zealand. In Trichoptera alone 
does New Zealand appear to have the advantage over Australia. 

The paucity of ap^es of Dragjonflies is very remarkable ; 
and one is tempted to believe that tn New Zealand there must 
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be a scarcity of aquatic insects both as larvse and otherwise, 
and of those aerial insects upon which the perfect Dragonflies 
prey. Another point strikes me ; and that is the small number of 
aphidivorous Planipennia, the chief of which (the ChrvsopidjB) 
are unrepresented. Can it be that indigenous Aphides are 
happily almost unknown there ? It may be that the ideas 
here thrown out %re based upon erroneous pretnises ; and if so 
it behoves the cntomolo^ts of New Zealand to set me right 
by producing a fair sample of the insect fauna of tlieir colony. 

The list of Trichoptera here given is scarcely more than a 
reprint of that already published by me in the ^Journal of the 
Lmnean Society ’ (Zoology), vol. X. Much of the material 
from which the entire list is compiled has been received from 
my friend Mr. K. W. Feieday oi Christchurch, and from Mr. 
H. Edwards, who was for some time at Auckland; nor must the 
collexjtions formed by Dr. Sinclair, Mr. Colenso, Dr. Hooker, 
Col. Bolton, the naturalists of the ^ Novara,’ &c. be forgotten. 
No special localities are given, because many of the insects are 
notea simply as from New Zealand without further indication. 

In the references 1 have indicated by an asterisk where the 
best description of each species may be found ; and if this sign 
occurs so frequently in coimexion with my own descriptions, 
the reader must please consider that I do not claim for tliem 
any special excellence, and that it is owing to the fact that in 
most cases no others exist. 

Pseudo-Nkubopteka. 

TermitidiB. 

(>enus Calotermes, Hagen. 

1. Oahterrnes inmhrUy W^hitc, 

TertMB inmdariBf White, Zool, of Voy^ of * En^bus * and * Terror ’ t ; 
Walk. Brit. Mus. Oat. Nouropt. pt. ia. p. Cytl<derm^'ms$Uar$s^ 
Hagen, LinnsBa Entomologica, iJand xii. p. 42 * ; id» Brit Mus, (?at 
Neiiropt (Termit), p. 2, 

Also found in New Holland. 

2. Calotermea tmprolm^ Hagen, 

ChhtermeB mprobutt Hagen, Linna»a Entomologica, Band xii. p, 44 * ; 
td» Brit. Mus. Cat iVeuropt (Termit), p. 0 ; Brauer, R&e der 
* Novara,* Neuropt p. 46, 

Hagen described a wingless example from Van Diemen’s 
Land. Brauer described the winged form of what he considenB 
to be the same species from New Zeaknd. 

t 1 have not been able to verify this rafevsace. 
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Oenus Stolotebmbs^ Hagen. 

8. Btolotermes rufic^epsj Brauer. 

SMoterme/i rufireps, Drauor, Beiiw^ der ^ Novara/ Neurop. p. 

Perlida. 

(renua Stbnopbbla, M^Lachlan. 

4. Stenoperla prcmuay Newmen. 

CklarapeHa pramm, Newmau, Zoologist^ 1845, p. 853.* JlerfnM pra-» 
sumif Walk. Brit Mua. Oat. Neuropt pt ii. p. 906. Stmaperla pfa- 
•mo, M^LachL Trana. Ent Soc. ser. 3, vol. v. p. 354.a 

Genus Perla, Geoffroy. 

5. Perla (?) Cyrmc^ Newman. 

Chhrop^rla Cyrmw, Newman, Zoologist, 1845, p. 868.* Perh (?) Cy- 
rmSf Walk. Brit. Mus. Oat Neuropt. pt i. p. 168. 

This insect is certainly not a Chloroperla^ nor is it a JVfos 
as restricted. The wings are densely reticulate with cross 
veinlets. I have seen no examples in good condition. 

Genus Leptopbrla, Newman. 

6. Leptoperl/a oppoeiUi^ Walker (?). 

JMs oppowki, Walk. Brit Mas. Oat Neuropt. pt i. p. 171. 

Walker mentions two examples from Van Diemen’s Land 
and one from New Zealand ; but I much doubt if this latter 
is specifically identical with those from Tasmania. 

I have seen two or three more species of Perlidee from New 
Zealand^ but await additional intormation before describing 
them. One is an insect with theybc«V» of Nemmra or Tamio^ 
Ifht with short caudal setm. 

Sphameridst* 

Genus LeptophlebiAi Westwood ; 

Eaton, Trans. Ent. Soc. Lend. 1871, p. 77. 

7# LeptophUbia dmUUa^ Eaton. 

ZMppklebia dmUriat Eaton, Trans. Ent. Soc. Lond. 1871, p. 80. pL iv. 
n6^1ftd:18is^(datails).^ 

8. L^iophMfia nodularie^ Eaton. 

ZMephMia noMarwj Eaton, Trans. Ent Soc. Lond. 1871, p. 81, pi iv^ 

Jjinn. di Mag. N. 1^. Ser. 4. Vol. xii. 8 
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Genus ColoBUBUS, Eaton, Trans, Ent. Soc. Lend. 

1871, p. 132. 

9 . ColohurmhmeralUjVffiSktt^ 

l*atingema Walk. Brit. Mua. Oat. Neuropt, pt. iii. p. 562 

( $ subixnago). Baetis reniviaf Walk, op, oil, p. 5t54 (imago). CoUh 
imrwi humemUsy Eaton, Trans. Ent, Soc, 1871, p. 132, pi. iii. fig, 3 
(wing), pi. vi. 6g8. 0 & 0 <gr, 5 (details).* 

I possess yet two species of Ephemcridse from New Zealand, 
one of which may be the Australian L^iopklebia cobUxUb^ 
Burmeister. 


Odonata. 

Tribus Gom>vuiVA. 

Genus Cordulia, Leach, Selys. 

10. CorduUa Smithiiy Wliite. 

CordtiUa SmUkiiy WhittJ, Zoology of Voyage of ^ Erebus ^ and * Terror,’ 
pt. xi, pi. vi. fig. 2 ( ? ) ; Som, S}ti. Oordullnea, p. 27. C. 
teolatiduBf Brauor, Verb. 2 oof.-bot. Gee. Wien, 1865, p. 501 \ id, 
Beise der ^ Novara,’ Neuropt. p. 78, t ii. figs, 8-^ &.♦ 

Genus Epitheca, Charpentier. 

11. Epitheca Grayiy Selys. 

BpiOma {Somatochlara) Oroyi, Selys, Syn. Covdulines, p. 41).* 

12. Epitheca Braueriy Selys. 

EpUheea {SomiUochlora) Bramriy Selys, Syn. Cordulines, p. 50.* 

Tribus (?oirpjnwA. 

Gknus Uropbtaia, Selys. 

13. Urcpetala Garaoeij White. « 

Petakira C<tr4vei, White. Zoology of Voya^ of ‘ Erebua ’ and ' Terror.’ 
pt. xi. pi. vi. fig. 1 ( cf ) ; in Dieffenoa^’s Travola in New Zealand, 
vol. ii, p. 281 ; Smya, Syn. Gomphines, p. 92. Uropetata Caromy 
Selva, Mon. Gomphmea, p. 370, pi. xix. fig, 2 (detailfl)*j id, Secondea 
Addit Syn. Qomj^iiiee, p. 42. 

TribuB JEscmriBA. 

Genus uEschna, Fabricius. 

14. jEaohna hremstyhy Bambur. 

d&Bchna hremtyky Bamb. Hist. Ndvropt (Buitee k Bufibn)i p*2054^ 

1 received three examples of fliis Australian species from 
Mr. Henry Edwards, latelled ^^New Zealand;^’ and although 



85 


Insects of New Zealand. 

that gentleman also collected in the neighbourhood of Mel«* 
boum^ there is no reason to suspect any confusion of locality. 
The .^chnina are insects of notoriously wide distribution and 
great power of wing. 


IVibus AoniomNA. 

(ieiius Lehtes, Leacli. 

15. Lestes CoUnaonis^ White. 

Agrion Cdlm$mu^ White, Zoology of Voyage of < Erebue ’ and ^ Teirdr,’ 
pt xi. pi y\, tig. 3 (cT). isstea ColefwmiSf 8elys, Syu. Agrion. 
(LesUi)^ p. 44.» 

Genus Telerasis, Selys f. 

16. Telehasia zealandtea n. sp. 

(S • Caput supra nigrum, longe brunneo-pilosum, antioe et postiee 
cum nasi margino kbroque (macula modiana nigra oxcepia) san-^ 
guineum ; ore flavido. Pronotum nigrum, marginibus maculimiuo 
tribtts sanguineis ; margine postico fero gemicirciilari. Thorax 
supra niger, inter alas sanguineus, linois duabus eanguineis; 
ad latora rubescens, linois duabus brevibus ad alarum bases 
nigria. Podes sanguinei, nigro-spinosi, tarsorum apicibus nigro- 
terminatis. Abdomen sanguineum, ad apicem obscurius ; macula 
quadrats ad basin segmenti basalts, juncturis liueaque utria(]ue 
apicem versus nigiis ; sogmonto ultimo supra in medio exciso ; 
appeudicil)us superioribus parvis, sanguineis, intus tuberculo 
xugro instructis ; inferioribus elongatis, subforcipatis, sunguineis, 
nigro terminatis. Aim vitrom ; pterosUgmate rufo-bruimeo vel 
flavido. 

$ . Caput thoraxquo fere ut in cf > Bed colore sangoinoo in flavum 
mutato; labro postioe evidonter nigro*marginato. Pedes palli- 
diores; femoribus supra infusoatis. Abdomen supra nigrum, 
juneto)^ (ad apioem exoeptis) flavis ; infra flavum. 

<J* Long#oorp. 14-16% long, abdom. 11-12^^^ exp. alar, 16-17% 
long, postio. $ . Long. corp. 15'^^ long, abdom. ; 

exp. alar. 10'^', long, aim postic. 

Male* Head and thorax above blacky with lone brownish 
hiura* Hinder and anterior margins of the head, the front 
margin of the nasos, and the labrarn wholly (excepting a black 
anot in the middle) red : under Up yellowish ; second joint of 
w antennas red, blacx at apex, with the 

margins and three discal spots red; posterior margin nearly 

t The chametefs of TMesit are briefly indicated in a note appended 
to the introduotioh to his ^Synopds des AgHonioes,’ 5»«l4^on, p. 4. 
The chief character is that the wingi are petil^ted up to the nmt basal 
postcostal servule. 
t DieSelys,MS, 


3 * 
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semicircular^ very slightly produced iii the middle. Two 
bright red lines on the thorax above ; the sides reddish, with 
two short black streaks, one under the base of each wing ; 
there is also an appearance of two lines paler than the ground* 
colour. Legs bright red, with black spines ; the tips of the 
tarsal joints black. Abaomen bright blood-red ; a quadrate 
black swt above at the base of the first segment ; the sutures 
of all the segments with a black ring : on the sides a black 
subapical line, commencing at the apexot segment 6, continuous 
on segment 7, and nearly so on segment 8, but not there reach- 
ing the margins; segment 10 excised in the middle above; 
superior appendages short, only slightly exsorted, subtrian- 

f ular, red, with a black tubercle internally ; inferior appen- 
ages somewhat forcipate, long, red, with the tips black and 
pointed. Wings hyaline, narrow: veins black, slightly 
reddish at the base : pterostigma reddish brown (yellowish in 
immature examples), in the torm of an irregular lozenge, the 
upper edge much longer than the lower, sunnounting one cel- 
lule ; in me anterior wings the uppersiae of the quadrilateral 
is more than one half shorter than the lower, in the posterior 
wings about one tliird shorter; tliii’tecn to fourteen poet- 
cubital nervules in the anterior wings ; three cellules between 
the quadrilateral and the nodus. 

FenicUe. All the markings of the head and thorax that are 
red in the male arc here y^low ; the base of the labrum has a 
distinct black line ; on the prothorax there are only two spots 
instead of three. Legs yellowish, the femora fuscous above. 
Abdomen bronzy black above, pale yellowish beneath: 
segments 1-6 above with a yellow half-ring at the base of 
each; appendages short, conical, blackish; vulvar valves 
yellow, the terminal appendages black. 

I have examined several males and females of this species. 

17. Telehasia sobrina^ n. sp. 

S . T, zealandim valde affinis, sed major ; appendices superiores 
multo longlores, inferioribus dimidio tantum breviores. Long, 
eorp. 18'^ long, abdom. 15'^' ; exp. alar, long, alee postie. 

Very closely allied to T, eealandka, but considerably lali^ger } 
on the abdomen the basal spot at the base of seraent 1 is 
divided ; tlie superior appendices are much exserted, scarcely 
one half shorter than the inferior, subtriangnlar, the lower 
edge concave, hence the tips are much curved downward (the 
black tubercle is present as in T. zmlcmdioa). There ore four 
cellules beta'een the quadrilateral and the nodus in all die 
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wings^ and the pterosti^a is laT^er and gurmounts fully two 
c^llulefi ; iiftcen postcubital uervmes in the anterior wings. 

Notwithstanding the great similarity I must, for the present, 
consider this insect specifically distinct from T, zeala^idica. 
Only one male has been examined, and that rather immature, 
the red markings on the head and thorax not being fully de- 
veloped and more or less yellowish, and the pterostigma dusky 
yellow. 


Planipennia. 

SiaHds. 

Genus Ohauliodes, Latreille. 

18. (lhauUodt*B dimrsuBy Walker. 

MernmdimrHwtf Walk. Brit. Miw. Cat Neuropt pt ii. p. 205. H. du- 
bitalM, Walk, op, ed, p. 204 • (rf, M^Lackhm, Ann. kMeg, Nat Hist. 
July 1800, pp. 87 & 89), 

This insect varies much in size. Of five individuals in my 
collection the smallest (male) has an expanse of wings of only 
25'^', the largest (female) expands to 41'". The structure of 
<he antennm is the same in l^th sexes. 

Hyrmeleontida. 

Genus Myrmeleok, lannc, Hagen. 

19. Myrmeleon acutuBj Walker. 

Myrmdeim ocii^, Walk. Brit Mus. Cat Neuropt. pt ii. p. S??.*** 
Appears to be the sole representative in New Zealand of this 
extensive family. The hind wings of the male poss^ a 
pehM ” or knob at the extreme base of the inner margin, as 
in many other species. 


Otmylito. 

Genus SrENOSitYEUS, M^Lachlan. 

The New-Zealand species might be transferred to a new 
genus on account of the subfalcate wings and excised apical 
margin : but the Australian S. paUidm is in some respects 
int(^emate between them and the typical species; hence 
their retention in this genus will answer every purpose, at any 
rate for the present. 

20. SienoemyluB imisusy M^Lachlan. 

ttUiiBHB, kPLschl, Joum. of Eutorn. vol. ii, p. 1 12, pi. fix. 1 ^ 
M^Lschl. Entoni, Monthly 1^. voL vi. p, !&). 
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^ 21. Stenosmylm citrinus^ n. Bp« 

8. fonna 8. inem, Citrmua. Proiw obecurior, sujMra Bigricans. 
Thorax uiiinque niger. Tibim antioes et interme^tt (femoraqne 
postica) ad apicee et in medio fusoo BemioinctaQ. Ate antioie 
punctis nigrifi conspersce ; macula discali subapioali, nonnu^squ^ 
parvis ad margincm apioalem et internum albidis^nigro marginatiis: 
postica) pallidiores, puncUa nigris Bubobsolotis solum ad oo6tam> 
maculis albidia nullia. Abdomen inftiscatum. Long. corp. T ** ; 
exp. alar. 27'^'. 

^ The whole insect is of a delicate citron colour, excepting 
the abdomen, which is infuacate ; but the colour of this part 
is probably changed in dry examples. On the face the colour 
becomes obscured, and below the base of the antennm it is 
blackish. On the pronotum anteriorly there is a trace of a 
black median longitudinal Une, and the sides are broadly bl^k, 
with black hairs; the meso- and ihetanota have the sides 
broadly infuscate, bordered bra black hne. The anterior and 
intermediate tibi® liave a black spot at each end and in the 
middle ; the posterior femora are somewhat infuscate, darker 
at each end, and with a trace of a black spot in the middle ; 
all tlie legs are clothed with citron-coloured hairs. The an- 
terior winfjs have many small black dots, those below the radius^ 
and two discal ones, larger than the others ; at the end of the 
first branch of the sector and the upper cubital vein, before the 
apex, is a conspicuous irreralar whitish spot margined with 
blacky and along the excised apical margin and on the inner 
margin arc smjuler whitish spots, margined with blackish in- 
ternally, or with a blackish dot on each side ; the sector has 
sixteen principal branches; the inner series of ^adate nervules 
is rudimentary. The posterior wings are paler than Ae an- 
terior, without whitish spots ; and the black dots are only faintly 
indicated on the costal margin. 

A veiy beautiful insect, of the same form as 8. inciam. 

Hamerobiidia. 

Genas DiusPANOPTEKTXf, Leach. 

22. Dr^panoptmyz irutabilu, M^Lachlan. 

IhrtpoHopteryx miUMU*, M'LacU. Journ. of Entom. vol. !i. p. 1 vi 

Found also in Australia without apparent specific difference. 
Most of the New-Zealand examples (but not all) pertain to the 

t Acccmtmg to the chonuiteM of the genera Dr*pmtfttrm and Xtffo- 
down by Brauer (ef. • Verhandl. aool.'lKri GeeeUidiaft in 
Wi^ 1^, p. 0B7), the two NW-Zeahuid medM and tbe Austral 
J>. bmoctthii ought perhaps to he placed tn the laalxnaiBed genw. 
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variety indicated at fig. 4*, with a large whitiah costal 8i)ot in 
the fore wings ; but at present 1 see nothing to indicate that 
those form a distinct species. 

23. Dr^anopieryx htmilisj M ^Lachlan. 

M^Lachl. Journ.of Entom* vol. ii. p. IIO, pi. vi. 

Found also at Moreton Bay. The smaller shsc seems to in** 
dicate that this is not a form of D. instabilis. 

Genua Micuomus^ Kombur. 

24. Micromus tasmania^ Walker. 

Memert>biu$ Uistnanim^ Walk. Trans. Ent Sue. Lond. sor. 2^ vol* v. 

p. 

I have two examples which scarcely appear to differ speci- 
fically from Others from Australia ; but it is desirable that long 
aeries of both Australian and New-Zealand specimens should 
be compared. The insect has the costal area of the fore wings 
narrowed at the base, and without a recurrent nervule, and 
hence is a Micnmiis and not a Hemerobitis as restricted. 

Tricuopteha. 

SerioostomatidA. 

Genus (Econerus, M^Lachlan. 

25. (Econesus M^Lachlan. 

(Btwmm mioriy M^Lachl. Tnms. Eni. Soc. Loud. aer. volir i, p. SOS * ; 
id, Joum. Linn. 8oc., Zool. toI. x. p. 21 1, pi. ii. %. 1 (neuration d * 

1 now possess the female of this insect ; it differs from the 
male in its larger size ; the neuration of the anterior wings is 
regular: and in tlie posterior vrings there are two additional 
apical forks. The maxillaiy palpi ore 5-jointed, the basal 
joint very short, tlie second slightly longer, the third to fifth 
still longer and nearly equal miet Be, 

Genus Olxnx, MXachian. 

26. Olinx Feredayi^ M^Iiachlan. 

Wiir Joum. Linn. Soc., Zool vol x p. 108.pl ii. 

ffg*.2-2J(detailg).s 

Genus Pvcmocektru, M^Lachlan. 

27. Ihfmocentria fmerea^ M^Lachlan. 

pumotmdria funerm, M^Lachl Trans. Ent. Soc. Loud. ssr. H, vol v. 
p. 252, pi xvHL fig. 1 (detfOls).* 
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28* I^cnooenina eveda^ M^Lachlan. 

Jfycfwcentria ewteta^ MHLiaclil. Joum. Linn. Soc., ZooL vol. x. p. 199 
pi. ii. 3 (details).* 

29. Pycnocentria aureolay M^Lachlan. 

Tycnttcentria aureola^ M'LachL Joum. Linn. Soc., Zool. voL x. p* 200^ 
pL ii. figs. 4 & 4 « (details).* 

Helicopsyche. 

Tills term was ^plied to certain cases of the larvas of Tri* 
chcytera found in Europe, which depart from the usual forms 
and assume a spiral condition, thus rescmblinj^ small Helices, 
formed of sand grains neatly cemented together j and this re- 
semblance has often deceived conchologists, who have described 
them as shells. They have since been found in streams almost 
all over the world. §na their real nature has long been known. 
Recently in Nortn America the perfect insect of one species 
has been bred. Three forms occur in New Zealand {(f. 
M^Lachlan, Joum. Linn. Soe., Zool. vol. x. p. 200). There is 
jret much mysteiy about the species tliat form them ; and it 
IS possible that they are the work of more than one genus of 
Sericostomatidas- The European forms have not been referred 
to any particular insects ; and in Europe no insect has been 
discovered that absolutely agrees geuerically with that bred in 
America. The same remarK appues to those from New Zea- 
land ; and I have a suspicion tnat they may be the work of 
species of Pycnwcentria. It is much to ht desired that colonial 
entomologists will investigate this matter ; the cases are pro- 
bably found attached to stones in streams. 

Leptocerito. 

Genus Tetuacentron, Brauer. 

30. Tetracentron sarothropuSy Brauer. 

Tetraeentron Mrothroms, BimeT, Verb. «ooL-bot Ges. in Wien, 186(^ 
p. 418 ; id, Beise aer * Novara,’ Neui^. p. 12, t i. fig. 5 (details).* 
rnitdmmna abioletay MLachl. Trans. £&it Soc. Lond. ser, 3, v<d. i 
p. 905 (e/. M^LaehL Joum. Linn. Soc., Zool. vol. xi p. 128). 

31. Tetraeentron amahiky M^Lachlan. 

TutramUron amahikf M^LaohL Joum. Linn. Soc., Zool. vol. x* 201, 
pi. ii, figs. Md (details).* 

Genus Notakatolica, M^Lachlan. 

32. Notamtolioa coffruUay M^Lachlam 

leptcemrui comaiuBy M'Lachl Trana Ent Soc. Lond. ser. 9, voL i. 
p, 3O0.* NotawMica coffnatay HTiackl. he, eit* vdl. v. p. 266. 
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83. NotanatoUca cephjJjoteB^ Walker* 

XtfpCocjrrcM emhaloU^^ Walk. Brit. Mua. Oat Neuropt pt i. p, 78 ((/. 
M^Lachl. Journ. Linn. Soc.^ Zool. toI, x. p, 213). 

A doubtful species. 

Genua Lei>toceru 8, Leach, Tlagen. 

84. Leptocerus (?) alienus^ M^Iiachlan. 

Jjiptooerus (?) alumusy M^Lachl. Jotum. Linn, 8oc., Zool. voL x. p. 202.^ 
This insect is not a true Leptocerus as restricted. 

Genus Setodes, Rambur. 

35. Seto^ unicohry M^Lachlan. 

Hetoden umcoloTf M^LachU Joum. linn. See., Zool. voL x, p. 203^ pi. ii. 
iig. 7 (detailB).* 

B;7dropsfeliidA. 

G:enus Hydropsyche, Pictet, Hagen. 

36. Hydropeychc fimlyriatay M^Lachlan. 

Hjfdrvj^ehe JimbriatUf M^Lochl. Trans. Ent. Soc. Lond. ser. S, toI. i. 

37. Ifydropsyche cohnkay M^Lachlan. 

NyHropsycke coltmiea^ H^Lachl. Joum. Linn. Soc., Zool. Tol. xi.p. 181, 
t iv. %. 10 (detoilB),* 

Genus Polycentropus, Curtis. 

38. Polycentropus pueriliSy M^Lachlan. 

puerUisy M^Lachl. Joum. Linn. Soc., Zool. vol. x. p. 204, 
t li. fl^. S-o h (details).^ 

Genus Hydrobiosis, M^Lachlan. 

89. Hydrobiosia fratery M^Lachlan. 

Mfdtohkmifrabtr, Joum. linn. Soc., 2^L vol. x. p. 207, t ii. 

Iigs.0-95<ac1iuls).« 

40* Mydrobiosts umbripennisy M^Lachlan. 

HydmhUms umbrip&imU* M^tacliL Joum. Linn. Soc., Zool. vol, x. p. 208^ 
t ii. figs. 9 c, 4 {detaiis).^ 

Genus Pbilochorema, M^Lachlan. 

41. Psihehorema mimicumy M^Lachlan* 

Psthehoffmo mmictm, M^Lachl. Trana Ent Soc. Lond. ser. 3, vol. v. 
p. 274, pi xviii. fig. 4 (details).^ 
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42, Psihchorema conjummy H^Laclilan. 

JPfUoohwrema confunm, M'Laohl* Journ. liim. Soo.) Zooi* vol. x* p. 210, 
10-10 6 (details).* 

Bhyaoopbilito. 

Genus Philanisos, Walker. 

43, Philanisue 2>M)ej%t8y Walker. 

rhUam$Hn plebqwif Wiilk. Brit. Mus. Oat. Neuropt. pt. i. p. 110. Amh- 
nuUo^toma <mtnettray Brauer, Verb, zool.-bot. Gee. in Witm. 1866, 
p. 422 ; id* Reiae dor * Novara,^ Nenrop. p. 10, t i. %. 6 (details).* 

Hydrq^tilicUB, 

Gtenus OxYKTHiRA, Eaton. 

44. Oxyethirn aUicepsy M^Laclilan. 

IlydroptUa albicepSy M^ljoohl. Trans, Ent. Soc. Lend. sor. 3, vol, i. 
p. 304. Oxyethira alhtcep$, Eaton, he, eit* 1873, p. 1 46,* 

This species was accidentally omitted in my list in ^ Joum, 
Limi. Soc./ Zool. vol. x. 


IV . — Description of two new Species of Bnsh^uck (Oepha- 
lophus) from Western Africa* By Dr, J. E, Gray, F.^S. 
&c. 

In the ‘ Proceedinps of the Zoological Society’ for 1871, 
p. 588, I published some notes on the Cephal^hiy qnd de- 
scribed two new raecics which had been sent home from 
Africa by M. du Uhaillu as materials for stuffing out the 
skin of the bongo {Euryccrus eurycerua), I now add the de- 
scriptions of two others from the inside of the same skin, which 
1 did not notice at the time because 1 hoped to have additional 
specimens in confirmation of their distinctness ; but second 
consideration has induced me to believe that they are Ae 
evidence of the existence of two other species in that country, 
though M. du CUkillu said that there were no antelopes m 
Western Africa, and confirmatory of the idea that he obtained 
the chief of his collections from native collectors and he resQy 
did not know what he had brought home, 

1. Oephahpkus aureus* 

For on the sides of the body rather elongate and soft, of the 
head and neck shorter and more rigid, pale bay. The crown of 
the head and long hairs between the horns black ; spot over 
the eye deep bay ; front part of the body and front part of the 
fore legs darker brown, varied with blackisli hairs, which are 
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more abundant and form the indistinct streak down the back 
of the neck and front part of the back j but in tlie latter part 
they are more or leas spread over the shoulders so as not to 
form any regular doraal band ; the black hairs are abundant 
on the front part of the fore legs ; fore legs from the knees to 
the hoofs and the hind feet blackish ; underside of the head 
rather paler; chest blackish, hinder part of the bell;j^ and 
inner side of tlio thighs white ; tail dark brown, white on 
the underside. Hoofs elongate. 

JEToi. West Africa, Gaboon (Du Chaillu). 

Differs from C. dorsalis in the softness of the fur, in the 
underside of the head being bay and not whitish, in the hind 
legs being brown, and in the nocks and feet to the upper 
hinder hoofs only being black. In many respects it is like 
C. ntgrifrons ; but the mr is softer and longer and much paler. 

2. Cephalophus letu^ogaster* 

Fur bay. darker in the middle, with a broad black unde* 
fined dorsal streak, which is broader in tlie middle and nar* 
rower and more defmed on the rump ; crown darker blackish 
brown, paJer-grm|^d ; underside ot the head, middle lino of 
the throat, the chest, nelly, and inner side of the limbs white* 
Tail rather bushy, with intermixed black and white long 
hairs. 

JBToJ. West Africa, Gaboon (Da Chaillu). 

In Cephalophvs badius the underside of the body is rather 
paler bay ; the chest is black, which extends some wa^ down 
the belly in a narrow line ; the underside of the head is paler 
whitish, tlic hinder part of the belly and inner side oi the 
thighs whitish. 

The Otphxhphi^ with conical, short, more or less re- 
cumbent horns and separate nasals, may be divided into 
groups according to the nones of their skulls. 

1 . 

* Tht ladirgmul cavUg desp^ large. 

t The taehrgmtdpU high ^frm Ihe tooMine. Bylvieulirix. 

(7. sghiouUrtXj P« Z. B. 1871, p* 595, f. 4* 

ft Ltuhrymal ctwitg near toike i/mper edge of ihe gnnden^ espemUd 
frim it bg a ridge. Oc^iuopbas. 

C* natalensis. Gray, Cat. TJngulata, 1. 10. f. 1. 
a nigtifrMs, dray, P. Z. S. 1871, p. 598, f. 6. 
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Iduihryrndl cavity latge^ shaUdw^ htoad hMnd down to the hoee 
of the iuOi^ flattened in front of the aidee of the noee. 

a Maxwellii, Gray, P. Z. S. 1871, p. 600, f. 8. 

Ihe lachrymal pit ehallow^ deepeet in (he middle arid fi'ont of 
the lachrymal honCy which i$ very large and produced in front* 

C* Ogilhyi* 

11. Naeal honec shorty broad behind, 

C. coronatm^ Gray, P. Z. 8. 1871, p. 599, f. 7. Jjachrymal pit 
deep and broad, 

C. ruflUUusj Gray, P. Z, S. 1871, p, 597, 1*. 5. Lachrymal 
pit shallow and more elongate. 

< 7 . badius. Lachrymal pit small, triangular. 


Y.—TIerpetological Notes. By A. W. E. O’Shauohn^SV, 

Assistant in the Natural-History Department, British 

Museum. 

Euprepes NOVARA (Fitz. in Uteris)^ described as anew species 
from Tahiti by Dr, Stcindachner (Rept. in Voyage of the 
* Novara,’ p, 47), is the Setneua noctm (^^Scinauephalfene”) 
described and figured by Iasssou (Voyage of tne ^ Coquille/ 
Zoologie, tom. ii, p. 48, pi. iii, fig. 4,^r. naf.), which seems to 
have been overlooked W subsequent writers, with the exception 
of Girard, who describes it in vol. xx. of Wilkes’s Unjted- 
States Exploring Expedition, p. 249, and in ^ Proc, Acad. Nat, 
8c. Philad.’ 1857. It is one of the common species, accordinj^ to 
Girard occurring in the habitations of the natives, and having 
almost as wide a range as Mahouya cyanura. Les^n procured 
it in a field of sugar-canes in Ovalau. 

The new subgenus and species, Chaloidee {HapahlygU) 
Abendrothii^ described by Dr. Peters in the * Monatsber. der 
Konigl. Akad. Berlin,’ August 1871, p. 399, is the genus and 
^cies Ophiogmmon trieanale described at length by Mr. E. D. 
Co^ in tne ^ Proc. Acad. Nat. Sc. Philad.’ 1868, p. 100. Botk 
aumors make the same remark as to its apparent resemblance to 
the AmphisbsBnians. It is probably thro^h an oversight ihttt 
Mr. Cope states that his genus differs from Vhalcism the positioii 
of the nostril ; the Msition of the nostril is 4e same in bofh, 
as Dr. Peters rightly indicates, tlie obvious difibrence being 
the alwence of an intomasal plate. This plate is present in 
Ohalcia. The nasorostrales of Dumdril and BiWn wtJie 
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nuftls j their mtemiuiorostnde ” » the intemasal ; and con- 
aef^uently dieir fronto>intemaflOT 08 trale 8 ”sthe frontalia an« 
tenora. 


lAst of Species of the Genus Gerrhonotus. 

Group 1. Head dtprmed ; occipital and temporal plates more or less 
swollen. Seales of haek and sides weakly keeled or smooth. 
Abronia. 

Gerrhonotus Deppii, Wicgm. Herpet. Moxicana, 1834, p. 81, 
pi. ix. fig. 3. 

Mexico. Type in Berlin Moseum. 

G. taniatus, Wiegm. I, c. pi. ix. figs. 1, 2. 

Mexico. Tyi)e in Berlin Museum. 

O. fframineuSf Oope, Proc. Acad. Nat. Sc. Philad. 1864, 
p. 179. 

Mexico. Smithsonian Museum. 

Apparently closely allied to G. Deppii. 

Q. auritus, Oope, 1. c. 1868, p. 306. 

Vera Pax. Smithsonian Museum. 

Q. Vasconcellosiu Bocourt, Nouv. Archives du Museum, 1872, 
p. 107. 

Ghiatemala. 

Qroap U. Sead not dressed ; ooeipited shields not prominent. 
Stales of book kemed, Ae keels forming longitudinsd ridges. 
Gerrhonotus. 

A. Head more or less tapering ; body slender ; tad very long and 

tapering. 

* A email plate imterpoted between the first evprtmasale, 

G. temUatuSf Wiera. 1. c. p. 82. (See Cope, I, o, 1866, p. 821, 
and Bocourt, 1. o. p. 102.) 

P Jn(r«!0a«(«nM ventraUs, Peale & Gheea. 

Mexico. Types in Berlin Museum and several specimens 
in British Museum. 

Gi hmniseaiue, Bocourt, I o. p. 105. 

Hoxico, Vera Pax. 

The British Museum possesses three speoimens which I 
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iwomiee as belonging to thin gpeciefl— * still longer and 
slenderer one than 6f. tesMllatus, and having the tail of ex- 
ceasive length, but agreeing with the latter in the arrangement 
of the aupranasals. 

<?. opMurua, Cope, 1. c. 1866, p. 321. 

Orizs, Mexico. 

0, infimaU8f Baird, Emory’s U. S. B. Exped., Rent. p. 11 ; 
l*roc. Acad. Nat Sc. Philad. 1858, p. 255 ; Cope, I, c. 

p. 822. 

Texas. 

O. vtrtdiflavus, Bocourt, Ann. des Sc. Nat. xvii., D4c. 1872. 
Mexico. 

** Jifo Bmall aeetmry plaU between the firtl supranasah. 

0. Wdibit, Baird, J. c. pi. xxiv. figs. I-IO ; Proc. Ac. Nat. 
Sc. Philad. 1858, p. 255. 

California. 

The young specimen figured by Baird seems to have only 
one pair of narrow oblique aupranasals. 

O. nobilie, Baird & Gir. Proc. Acad. Nat. Sc. Philad. 1852, 
p. 129; Emory’s U. S. B. Exped., Kept. pi. xv. 
figs. 1-8. 

New Mexico. 

0. [Elgwia) Kingii^ Gray, Ann. Nat. Hist. 1838, i. p. 390. 

Q. mait^aeeuitm, Dorn, k IHbr. ; Bocourt, I e. p. 100, note. 

The type of this species in the British Museum is in a rather 
bad state. It agrees with the lengthened description of O. 
muUifoaciatm in the * Erpdtologie Gdndrale.’ Two pairs of 
narrow supranaaals, without accessory plate between. Tail 
more than twice the length of l)ody and head together ; filly 
transverse series of scales from occiput to oommencemoat of 
taU. 

B. Sead and bodyatouter ; taU of moderate lengtht 
O, Wiegmmniy Gray, CataL of lizards, 1845, p. 64. 

T}rpe in the British Museum. 1 do not find any aUnsioB to 
this species by succeeding writers. The arrangement of the 
plates of the head is tire same as that in the figures of Slgatia 
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grandie^ the description of wliich it agrees with in other 
respects, having, however, fort^-cight insteM of fifty transverse 
aeiW of scales between occipnt and commencement of tail. 
Head broad posteriorly ; supranasals two pairs, oblique, im- 
symmetrical ; intemasol wide, transverse ; fronto-nasals large 
and broadly in contact along the median line. Scales of back 
keeled, moderate, in forty-eight transverse series from occiput 
to tail, tliirty-two liotween axil and groin ; in fourteen longi- 
tudinal series; ventral plates in twelve longitudinal series. 
Limbs short, not meeting. Tail once and a half the length of 
head and body. 

G. {Elgaria) grandis, Baird & Gir. Proc. Acad. Nat. Sc. 
Philad. 1852, -p. 176 ; Wilkes’s Expl. Exjied- xx. p. 212, 
pi. xxii. figs. 1-9. 

Oregon. 

Fifty transverso scries of scales between occiput and com- 
mencement of tail ; fourteen longitudinal dorsal scries. 

G. {Elgar ia) adndcauda, Skilton; Baird & Gir., Stansbury’s 
Exped. p. 348, pi. iv. figs. 1-^ ; Wilkes’s Expl. Exped. 
XX. p. 210, pi. xxiii. figs. 1-9. 

Closely allied to the preceding. 

Scales in fifty-two transverse, lourteen longitudinal series. 

G. {Elgaria) firmosa, Baird & Gir. Proc. Acad. Nat. Sc. 
Philad. 1852, p. 175 ; Wilkes’s Expl. Exped. xx. p. 206, 
pi. xxiii. figs. 10-17. 

Upper California. 

Cmsely allied to the last two. 

Scales in forty-eight transverse, sixteen longitudinal series. 

9G. multteantuOtta, De Blainv. Nouv. Ann. du Mus. iv. 
p. 289, ^ XXV. fig. 2 j l)um. & Bibr. Erpdt. Gdndr. v. 
p. 404 ; Halloweli, Pacific Bailr. Exped., Bept. p. 9, pl.ix. 
fig.l. 

Caliioniia. 

G. BwnaMiij Gray, Catal. of Lizards, p. 54. 

South America. Type in British Museum. 

Head rather short ; supranasals two pairs, large, one behind 
Ihe other, followed by a subcircular intemasal ; fioato-nasals 
developed and broadly in contact, coming obliquely for- 
wards to meet the supranasals, and tnus endosing the inter- 
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nasal. Dorsal scales in forty-eight transverse series from 
occiput to tail, and sixteen longitudinal; ventral plates in 
twelve longitudinal scries. Limbs short, not meeting. Tail 
short, only equal to length of head and b^y. 

G. ccBrukwi, Wiegm. Isis, 1828, p. 379. 

Brazil 

G. {Elgaria) Baird & Gir. Proc. Acad. Nat. Sc. 

Philad. 1^2, p. 175 ; Wilkes’s Explor. Exped. xx. 
p. 214, pL xxii. figs. 1-16. 

Oregon. 

Dorsal scales in forty-eight transverse, fourteen longitudinal 
series. 

G, Mordetit, Bocourt, Nouv. Arch, du Mus. 1872, p. 102. 

Guatemala. . 

Founded by M. Bocourt upon the specimen given in 
Dumdril’s Catalogue (1851) as the unique example of G. tM- 
seUatus. The British Museum now possesses four specimens 
of this well-marked species : two of these seem rererable to 
G. fulvm of M. Bocourt, but appear scarcely specifically 
distmct. This is the lizard which Mr. Salvin obtained at 
Lanquin, and which he mentions in ‘ Proc. Zool Soc.’ 1860, 
p. 4.W, under the name G. Wiegmanni, as follows: — ^“A sii^le 
qiecimen was the only one that came under my notice ; this 1 
caught on the convent wall. It was shown me by the priest, 
who said that he had noticed it on the same spot several nights 
in succession.” 

G.Jidvus, Bocourt, 1. c. p. 104. 

Elgaria ma/rginata., Hallowell, Proc. Acad. Nat. Sc. Philad. 
1852, p. 179 (unrecognizable): Sitgreave’s Exped. Zuni 
and Colorado, p. 114, pi iii. (had). 

Probably G. temUatus, 

G. oUvoomSf Baird, Emorv’s U. S. B. Exped.. Bept. p. 11 ; 
Proc. Acad. Nat. Sc. Philad. 1858, p. 2o5 (aescnptioo in* 
sufiicient). 

“ No single frontal” 

California. 
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y^^<-^De4lcript{om cf new Species of Fossorial Uvmenqptera 
in the Oouection of the British ikusemi. By Frederick 
Smith, Asaintant iu the Zoological Depaitment, British 
Museum. 

[Continued from vol. xi. p. 451.] 

Genus Notooyphuh, Smith. 

Notocpphus mtmiUfrons, 

Female. Length 7i lines. Head, thorax, and base of the 
abdomen black, the following segments ferruginoua ; wings 
fusco-hyaliiu', with the apex of tlic anterior piur dark fuscoua. 
Head as wide as the thorax ; a naiTOw abbrcviahHl line at the 
inner orbits of the eyes, above the insertion of the antenna? ; 
a small yellow angulated spot on each side of the clypeus ; 
an obscure fulvous line on the seven apical joints of the 
antennao beneath; the nalpi rufo-testacoous. Tliorax; the 
prothorax sliorter. and tiie metatliorax a little longer than the 
mesothorax: tlie latter truncate ; the claws of all the tarsi and 
the spurs of the anterior tibiae femiginous. Abdomen ; th<5 
posterior margin only of the first aegmenl ferruginous j the 
two following segments have on each side a i)ale. ferruginous 
curved lino, those on tlie third segment uniting at the base of 
the segment ; the two following segments have, at their base, 
a dark fuscous transverse spot ; beneath, each segment has a 
large black macula on each side, which occupies the greater 
part of the segment. 

Hob. Panu 

This species resembles the type of the genus, N. smvissimusy 
also found at Para ; but it has a broader head, its prothorax is 
proportionally sliorter, as is also the metathorax ; it differs 
al^ in having ferruginous claws and in the coloration of the 
wings, and in having the clypeus maculated. 

Genus Pepsis, Fabr. 

Pi^fsis ewimius. 

Male. Lenjrth 7^^ lines. Brilliant green^ with golden tints. 

: tlie si^s of the clypeus and of the face covered witli 
bright golden pubescence, the cheeks are also adorned with 
the same; antenna^ orange-^yellow, with the scape and first 
joint of the fiageUnm hlsiSk. The sides of thorax and 
cox© beneath covered with bright golden pije ; the sides of 
the scutellum, the posiscutellum^ and entire margins of tlie 
metathorax above with ^Iden ptlc ; legs black, with tints of 
bright green in certain l^hts ; wings tulvo-hjraline, with a 
Ann. (t Mag. N. Hist. mr. 4* VoL xii. 4 



50 


Mn F. Smith an new Species 

dark fuscous cloud at their apcx^ which covers the marginal 
and third submarginal cells, and extends to the apex of the 
wings* Abdomen subpetiolatc, and of a vivid golden green* 
Hob* Santarem. 


Pepsis ttncfij)ennis. 

Female. Length 16^ lines. Black, with blue and green 
shades in tliffercnt lights ; wings dark brown, glossy, but not 
prismatic, with the apex of the anterior wings yellow from 
the base of tlie third submarginal cell. Htiad : the scape of 
the antennae of a blue tint ; the seven following joints opaque 
black ; the five apical joints orango-yellow. Thorax : the 
ebsk has a bright green tint in c*ertain lights ; the metathorax 
obscurely tinted with shades of blue or green, and irregularly, 
strongly^ transversely striated ; the logs rlark blue ; the tibue 
and tarsi thickly set with short spines* Abdomen shining, and 
reflecting^shades of purple, blue, and green. 

Bab. rara* • 


Pepsin fusoipennis. 

Female. Length 9-11 J lines# Head and thorax obscurely 
blue : alxlomcn block, exhibiting a blue lustre in certain lights. 
ITeacl: antennae pale yellowish white^ with the sca]K». and 
three, or sometimes four, of the basal joints black; the third 
and the fourth joints also oociisionally more or loss pale at the 
apex. Thorax : the metathorax more or less covered with 

S ole golden pile, and transversely striated ; wings fuscous, not 
arkly so, with the apex of the anterior pair milky wnite; 
le^ obscure blu(^ ; the tibim and taa'si thickly set with short 
sjiines. Abdomen elliptical ; tlie second and three following 
s(5gmonts with two very obscure, divergent ferruginous lines 
in tlie middle. 

Hah. Ega; Para, 

This may possibly be the P. elongata of St. Fargeau in 
very fine condition, having golden j)ile on the metatborax ; it 
has the wings paler, and it also differs in having the tijis of 
the anterior wings pale ; still I have a suspicion of its being 
a local variety. P. etongata is from Surinam. 

Pepsis optimatis. 

Female. length 12 linos. Head and tliorax clothed with 
golden pubescence ; abdomen black, with a beautiful chanfiC-^ 
able opaline lifstre. Head: the antennee orange-red} W 
scape black, and with a golden pile. Thorax bright golden } 
wings dark rufo-fuscous, with a pale spot in the aeoond djs- 
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eoidal cell ; legs black ; the tibiaa and tarsi venr strongly 
spinose ; the coxie with golden pile. Abdomen black, witn 
a sericeous pile that changes in tint in different lights, to green, 
gold, blue, or opaline lustre* 

Hah. Para* 


PepBxn purpureua^ 

Female. Length 7 lines* Purple, witli blue and green tints 
in certain lights* The four apical joints of the antennae, and 
the apex of the fifth, bright orange*yollow. TliC posterior 
margin of the prothorax incrassate: the metiithorax trans- 
vertudy and irregularly striated, anci having a longitudinal 
central impressed line, extending to the a];)ex; the wini^ 
dark fuscous^ with a minute hyaline spot at the base of the 
second discoidal cell ; the intermediate and posterior tibiao and 
tarsi strongly spinose* Abdomen smooth and shining, par* 
taking of splenoid tints of purple, blue, and green in different 
lights: the apical segment covered witn erect black hairs. 

Jiao. Tapajos; Para. 

A specimen of what I can only regard as a variety of this 
species, from Para, diffi^rs in having an additional palo joint 
at the apex of the antennee, and also in having the impressed 
line on the metathorax very faintly traced. 

Genus Cebopales, Latr. 

Gerepalea craaaioomta. 

Mate. Length 6 linos. Black, and variegated with spots 
and fascim or a pale ochraceous colour, tinged with ferru- 
^ous* Head rather wider than the thorax, the anteunm 
mltous beneath ; the clypeus and inner orbits of the eyes as 
high as* the anterior stemma, and a narrow lino behind the 
eyes ochraceous; the labrum sulphur-yellow. Thorax: the 
posterior margin of the prothorox, the tegules, and a line over 
them, an oblong spot on tlie meaothorax, the scutollum, the 
sides of the metathorax, and a line in its centre, not reaching 
its amx, ochraceous ; two ovate black spots at tne base of the 
scutdlum ; all the coxee ochr^ous, and more or less striped 
with black ^ wings flavo-h^aline^ with a dork fuscous cloud at 
the apex of the anterior pair, which extends nearly to the base 
of the marginal cell ; the posterior pair faintty clouded at 
their Apex ; the nemtres ferru^ous, the costal ones black* 
Abdomen : the basal margin or the first, second, and third 
segments with an ochraceous fascia: beneath, the three b^al 
segments have their lateral margins broadly ochraceous. 

Sah* Para* 


4a 
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• CeropaJes luguhris. 

Male. liCngth SJ lines. Black, thinly covered with hoary 
pile; wings snbhyalinc and iridescent, faintly cloudcsd at 
their apex^ with their nervnres fuscous. Head : the cly})eus 
covered with silvery pubescence, and, as well as the palpi and 
a minute spot on the cheeks, close to the base of tiie nntn- 
dibles, white; u yellowish-white sjiot on the scajie ()i‘ tlie 
antennea. lliorax : the {losterior margin of the prothorax, a 
minute spot on the scutcllum, another on the mesothorax 
between the wings, white; a pale spot at the apex of the 
anterior tibim ; the anterior tarsi rufu-testaceous; the posterior 
lep nearly twice as long as the body. The apical segment 
of th(‘ abdomen white. 

Hah. Santorem. 

Ceropales ped4isfr{s, 

Male, Length 3 lines. Black, the wings hyaline and 
l)oautifully iridescent ; posterior legs more than twice the 
length of the body, and tlie abdomen maculated with white*. 
II(»a4 rather wider than tlie thorax; tlie cly|K*us, labruin, 
palj)i, scape in front, first joint of the flagellum in front, and 
the inner orbits of the eyes, as high as their sinus, white, 
lliorax : the postscutellum, coxm beneath, anterior trochant,er» 
beneath, and the tibiaj and tarsi entirely white ; the tibiae have 
a narrow black line above ; the nervures of the wings blnck ; 
the Kcutellum elevated into a pointeil tubercle ; the meta- 
tliorax with a changeable silvery pile, Abtloinen: each 
segment with a lateral oblong macula; the fifth with two 
cimtral ovate spots, the sixth with a large quadrate one, and 
tlie seventh segment entirely white. 

IM. Para. 

Oeropales irreffularis, 

Male, Length 4^ lines. Head and thorax black ^nd 
shining; abdomen and legs red: the posterior legs twice the 
length of the body. Head : tlie labmm, clypeus, face, as 
high as the insertion of the antennm, a lino at the inner orbits 
of the eyes, wliich widens and terminates in their sinus, and a 
narrow line behind the eyes white ; the scape and first joint 
of the antennas white beneath. Thorax : the posterior margin 
of the prothorax, the jiostscuteUum, and antenor ooxie beneath 
white ; the metathorax with a deep central longitudinal in- 
cision, and with its posterior lateral angles white and 
covert with silvery pubescence ; wings hyaline, their 
nervures black, with the apical margin of the anterior pair 
slightly fuscous ; the posterior tarsi black. 

llah, Para. 
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QcnuB Aporu 8, Spin. 

. AjHfTus qu€uirimaculatu9, 

Fotnale. Length 5^ lines. Blacky with a large ovate white 
macula on tuich side of the second and third segments. Head : 
ilie tips of the mandibles, the scat)C beneath, as well os the 
four (msal joints of the Hagellum ol tlie auteiinaj beneath, 
fulvous. 1 norax : the poste.rior margin of tlie scutellum, the 
postscutellum, and the iiietathorax covered with a glittering 
silvery j)ile that changes in diflferent lights to shades of 
greater or loss brilliancy ; tlie coxss and femora also covered 
with glittering pile ; the calcaria at the ajiex of the inter- 
mediate and posterior tibico white ; the anterior wings dai*k 
fuse-ons, with a liyaline fascia crossing them at the apex of 
the lirst submarginal cell ; the externo-medlan cell is also 
hyaline, and tlie extreme apex of the wings pale ; the posterior 
wings are hyaline and iriihisceiit, with a famt cloud at their 
apex. The apical segment of the abdomen white, or yellowisli 
white. 

Ilab. Para; vSantarem. 

A'liorttn canescena. 

Female. Length 3i-5 luics. Black, and covered with 
hoaxy pile, most thinly so on the vertex, disk of tlie thorax, 
and base of the abdomen. Tips of the mandibles ferrugi- 
nous ; wings dark fuscous, and having a coppejy refulgence ; 
tibe hoary pile is most dense at the base ol the segments of 
the abdomen. 

Uah. Para; Ega. 

The male only differs in being smaller and loss pilose ; the 
wings are dark fnscous ; the metatliorax concavcly truncate. 


AporuB minutua. 

Male, Length 2 lines. Black, and thinly covered with a 
line hoary pile; smooth and shining; the wrings fusco- 
hyaline; the spines and calcaria on the intermediate and 
posterior tibiee and tarsi elongate; the apex of the meta- 
thorax rounded; the abdomen narrow, and pointed at its 
apex. 

Hah* Para* 

This insect is very like the male of A. caneacena^ but, I 
think, is a distinct species ; tlio metathorax is not distinctly 
tmnestod, 
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Family l^liegUUB. 

Genua Trigonopsis, Perty. 

TrigonopaiB cycheephoJm^ 

Male. Leuf^li 8 linea. Head and thorax bli^k ; aMomen 
ferruginoug, with the petiole black 5 anterior wings with two 
light-brown fasciae. Head slightly narrowed behind, smoothi 
shining, and impnnetate ; the sides of the face and the cljrpeus 
covered with golden pubescence ; the latter produced into two 
teetli at its anterior margin, which, as well as the mandibles, 
are ferruginous ; the latter black at their tins ; the scape 01 
the antennsB pale ferruginous, and the two following joints of 
the flagellum obscurely ferruginous beneath; the prothorax 
smooth, shining, and narrowed anteriorly into a short neck; 
its posterior margin fringed with silvenr hairs, and in the 
middh* it is elevated into a slight tubercle ; the anterior and 
intermediate tibia) and tarsi ferruginous ; the anterior femora, 
and tlic other femora more or less, ferruginous at their apex. 

IM. Ega. 

This species is very distinct from all those that have a 
similar coloration — namely, tbe typical one {T. rt^ventri$)^ 
T. aMiiu, and T. in termed lus^ described by Saussure in ^ Boise 
der *Novara,’ Tt is distinguished from the type by its shorter 
and rounder head, by the pale tibire and tarsi, its shorter neck 
and metathorax, the latter being covered with transverse 
strice. From the male of T. affinitt it is at once distinguished 
by the ferruginous scape of the antennas, and by its having 
the teeth and anterior margin of the clypeus also ferruginous j 
it has the second submarginal cell square and larger, and its 
legs are differently coloured. From T, interrmaivs it will 
probably prove to differ ; but the male of that species is not 
Known. 

Trigonopsia pleaioaaurua. 

Female. Length 7 lines. Elongate and attenuated; head 
and thorax shining black; abdomen red. Head narrowed 
behind, the sides nearly parallel, or only slightly widest 
anteriorly; the clypeus and face with a golden pile; 
anterior margin of me clypeus with four teeth, the outer pair 
stoutest and longest ; the mandibles arcuate, and, as welf as 
the scape of the antennae in front, ferruginous^ as are also its 
extreme base and apex. Thorax smootli, sfainmg. and forming 
a long neck with a deep central abbreviated cnaanel at its 
base ; the mesothorax with scattered large Aeep punctures ; 
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the metathorax strongly punctarod^ and with a triangular 
patch of silvery pubescence at ite base : the wings with similar 
fascice as in T, cuclocej)hQliis\ the tegnlsa obscurely testaceous ; 
the anterior ana intermediate femora, tibiae, and tarsi ferru- 

£ ‘nous ; the int(*rinediaie femora more or less fuscous above ; 

e jx)sterior |)air ferruginous at their extreme base and apex : 
the j>otiolc and swollen part of the segment, except its apical 
margin, black. 

This is perfectly distinct from all the species with which I 
am acmianited; its long attenuated form alone would di- 
stiuguisn it ; but its punctured metathorax, wltliout stiiation, 
at once separates it. 

Uab. Ega. 


Genus Ampulex, Jurine. 

Ampidcjs trigonojjsiB* 

Female. Length 7^ lines. Black : head and thorax with 
an oHvc-grc(ui pile ; wings maculated. Head : clypeus covered 
with silveiy pile, sharply ciirinated, and produced in front into 
an acute looth j covered with somewhat oblong punctures ; 
those on the pro- and mcsothoiax arc similar: the mela- 
thorax with a central and on each side four longitudinal 
carinsB, three of which converge inwards ; between tlic carime 
it is transversely striaU'd ; the posterior lateral angles dentate ; 
wings hyaline ; the nervures block ; the anterior margin of 
the superior wings fuscous ; a fuscous cloud covers the mar- 
ginal, two submarginal cells, and the apex of the ^lird dis- 
coidai cell j the legs have an olive silky pile. Abdomen very 
smooth and shining, with a pale silvery pile over the apical 
margin of the socoud segment, and also the rest of the abdomen ; 
the apical segment rufo-testaccous. 

Uab. Ega. 


Family Larrito. 

Genus Lahuada, Smith. 

Larrada fiadata, 

Femde. liengtli 4^ lines. Black ; pilose. The fece and 
dypeus silvery, only observable in certain lights ; the tips of 
the mandibles ferruginous. ITiorax ; the mewthorax with 
pale golden pile, on the rest of the thorax it is silvery, and 
on the metatnontx brightest ; that on its truncation very dense 
and bright; wings hyaline; the anterior pair with a pale 
fiiscoQS fascia crosriug them from the stigma, its widrii beuig 
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equal to tJio length of the third diecoidal ceU : th6 oervuros 
fuBcons ; the stigma and costal veins blackisn ; the tegulis 
obscurely testaceous. The abdomen narrowed at its base and 
subpetiolate ; the three basal segments with silver fascisa on 
their apical margins ; the three apical segments with a covering 
of mle golden pile, only observable in certain lights. 

Ilab. St. Paulo (Amazons). 

Larrada Jacilis. 

Female. Length 5^ lines. Black, and brilliantly adorned 
with bright silveiy pile. The face and clypeus silveiy. 
Thorax »ightlv shining; the motathorax opaque, and more 
or less covered with bright eilveiy pile ; wings subhyaline, 
the nervurcR Aiscous ; costa and stigma black ; the outer 
margin of the teguhe testaceous, llie apical margins of the 
three basal segments of the abdomen with bri^t silvery 
fasciee ; the two apical segments entirely silvery. 

Jlah. Ega. 


Larrada ten^yroea. 

Female. Length 4^ lines. Shining black ; the head and 
mesothorax highly polished and impunctate. The clypeui 
with silveij pile, l^orax : the sides, and also beneath, thmiy 
covered with a short changeable hoaiy’’ pubescence ; the meta- 
thorax finely transversely striated, and having a central 
longitudinal depression: the truncation witli a central im- 
pressed line, and with tne lateral margins ronghened ; wings 
tViscouH, with their apex pale. Abdomen smooth, shining, 
impunctate, and destitute of marginal tascisB. 

Jlah. Ega. 


Jjarrada pruinom. 

Female. Length 54 lines. Black, and covered with a thin 
hoary pile, most densely so beneath ; on the sides of the thorax 
and logs, in certain lights having a silvery lustre. The face 
and cl 3 q}on 8 with bright silvery pile, also the metathorax on 
the sides and posteriorly ; the wings hyaline, faintly tinted 
with yellow ; the nervures pale testaceous, witn the costa and 
stigma black. Abdomen with silvery fasdn on the posterior 
margins of the three basal segments ; the apical segment with 
a changeable short fuscous pubescence. 

Hah. Ega. 


Larrada (ethiope. 

Female. Length 83 lines. Block; head and abdomtm 
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Bhining ; thorax opaque. Head : mandibles ferruginous, with 
their black ; the anterior margin of the cl vpens rounded ; 
the head behind covered with silvery pile, a paten of the same on 
each side of the clypeus. The thorax covered with a changeable 
silvory pile, most sparingly so on the mesothorax ; the legs 
pilose ; the acutellum shining ; a patch of bright silvery liair 
on tlie metathorax close to the insertion of the posterior coxss ; 
wings dark brown, and having a coppery and violet iridescence 
in certain liglits ; the base of the posterior pair subhyalinc. 
Abdomen smootii, shining, and impnnetate. 

Hah. Ega; St. Paulo. 

Larrada Umpidipennw. 

Female. Ijcngth 5^ lines. Black, with pale flavo-hyaline 
wings ; their tegulaj and all the nervuros towards the base t>f 
the wings bright yellow, but towards their a-pex becoming 
slightly darker; a faint cloud at the apex of the suj^or 
pair. Head : the clypeus densely coverod with bright suvery 

t iile, the clieeks also pilose ; the mandibles, and the antenuse 
leneath, ferruginous. The metathorax, the coxes, and femora 
beneath, covered with bright, changeable, silvery pile ; ‘the 
apical joints of the tarsi ferruginous. The apical margins of 
the thi^ basal segments of the abdomen with fascia: ofliright 
silvery pile. 

Hdh. Para. 


Genus Tachytes, Pans. 

Tachytea iridipennia. 

Femc^. Length 8-Sf lines. Black ; win^ hyaline^ and 
exhibiting beautiful iridescent colours in oifferent ughts. 
Head : the lower part of the face and the clypeus covered with 
bright silvery pubescence. The mesothorax sliining and finely 

S unotnred; the metathorax above with longitudinal, fine, 
ivergent strue ; the wings witii the neuration bhuA and the 
tegulm pale testaceous; the apical joints of the tarsi ferruginous; 
the sides of the thorax beneatli, and also the legs, with a tliin, 
^aageablcj cinereous pilosity. Abdomen conical, very riiinly 
pilose, shining, and wiu changeaUe silvery faaoie on the apical 
mamns of tihe segments ; be^th smooth and shining. 
iSdh. Ega. 


Taehytatifsrvetu. 

Mate, liength lines. Blaol^ the legs ferruginous; 
adorned with golden puhescenoe. Head : the face and clypeus 
oom»d with bright golden pubotcence ; the man^bles fer- 
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mginoiui* Thorax : the pubeeee&ce tliin on the disk of the 
mesothorax, but dense and bright at its margins, and also on 
the prothorax and postscutollam ; the metathorax corerod with 
a thm, erect^ pale pubescence ; wings flavo-^hyaline, their ner-* 
vnros ferruginous; the tegulae pale testaceous : legs ferruginous, 
with the coxse and base of the femora above olackish* Abd^ 
men : the posterior margins of the segments broadly ferrugi- 
nous, and covered with a thin golden pSc; beneatli ferrugittOU8| 
with the base of the first ana second segments more or less 
black. 

Habm Ega. 


Taohytee simulans. 

Female. Length 5^ lines. Black ; the abdomen with pale 
golden fascia). The face and clypeus covered with silveiy 

K ibescence ; the mandibles ferruginous. Thorax : the sides and 
neath, covered thinly with a changeable hoary pile ; the pro- 
tliorax, margins of the mesothorax, and of the scutellum with 
very pale golden pile; the tibies and tarsi have a pale 
golden pile, their spines ferruginous; wings flavo-hyaune, 
with tlie norvures pale terroglnous ; the tegulce pale testaceous* 
Abdomen thinly covered with a fine, diangeabie, gold^ pUe j 
the pi>sterior margins of the segments with faacnc of bright 
pale golden pubescence ; the apical segment entirely golden* 
Ega. 

Tacky tea frontalis. 

Female. Len^h 7 lines. Black ; the face densely clotlied 
witfi bright golden pubescence, that on the checks pale golden, 
inclining to silver; the mandibles ferrugmous, with some 
silvery pubescence at their base* Thorax semiopaquo, and on 
the siaes and beneath thinly covered with cinereous pubescence; 
the margins of the mesothorax and postscutollam sUvexy ; the 
legs pilose, more or less silvery in certain li^ts ; the spines 
on the tibisB and tarsi ferruginous ; wings hyaline, the nervures 
pale ferruginous, the cosw ones fuscous ; a narrow fuscous 
stain runs along the anterior margins of the front wings from 
the base of the first submarginal cell to the apex of the wing % 
the sides of the metothorax with long hoar^ pubescenee* 
Abdomen : a bright silveiy fascia on the posterior margins of 
the first and three following segments ; the apical segment 
covered witli pale golden pubescence. 

Hob. St. Paulo (Brazil). 

Tackytea aurchveatiiua. 

Female. Length 9 Hues. Black; the head and thorax 
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deoady clothed with b^ht golden pubeecenoe. The man* 
£bles ferruginous at tlieir tips ; their base covered with golden 
pubescence; the palpi pale ferruginous. The wings sub* 
hyaline, the nervures pale ferruginous, the costal nervum 
dark fuscous ; a narrow fuscous stain runs along the antmor 
margin of the front pair, from the base of the first submarginal 
cell to the apex of tlio wings ; the. teguhe rufo-teatacoous<: the 
tibisB with golden pubescence outside ; the tarsi are pale golden, 
inclining to silver ; the spines on thetibias and tarsi pue fer- 
ruginous. Abdomen: the basal segment with a thin, pale 
golden pile ; tlic apical margins of the four basal segments 
with silvery fasciae. 

IJab. £ga. 

[To be oouUnoed.] 


VII. — On Nephropsis Slcwarti, a new Qtanm and Bpedes of 
' Macniroue Cruataceana, dredged in de^> water off the Eastern 

Ooaat of the Andaman Jslan^, By James Wood-Mason*. 

In April of last year I was deputed W the Trustees of the 
Indian Museum, with the sanction of the Uovemment of India, 
to proceed to the Andaman Islands for tlic purpose of making 
a collection illustrative of the marine fauna of tliat part of the 
sea of Bengal in wliich those islands are situated. I reached 
Tort Blair about the 6th of A[)ril, and immediately put myself 
in communication with the Chief Commissioner, who at once 
placed at my disposal a well-manned boat and a small steam- 
launch, witn which I dredged for nearly two months, with 
much success, from low-water line down to near 60 famoms. 
Towards the end of my stay, General Stewart, knowing my 
intense desire to tiy my fortune in deeper water, placed at 
mydisposal for one daythe S.S. ‘Undaunted,’ whiclinad been 
recently armed and put into commission for service os a guaid- 
idtip. The time allowed was short, but sufficiently long to 
enable me to bring away sonmles of the life support by the 
sea-bed at and beyond the 1(K) fkthoms’ line, and to ascertain 
that tlra sea-bed was uniformly covered with a thick dqxMiit of 
fine olive-oolonied mud, derived from the waste of the eoral- 
re^ and of the sandstone and serpentine rocksof the ialandsf. 

* Thom the Jounud of tho Ariatio Society of Bengal, voL xBt. part 3, 
1878. A phtte acoompanies the orlgbaL 

t The foUowiiwKMii^ MislTais by Mr. Tween, the ohemirt of the Qeo- 
Icgioal Surrey of India, will uow the proportion of inaoiable matter) — 


Soluble in H Cl, meetly OaO OOg 43'8 

Insoltthla day and aand 67*2 


KXM) 
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This mud was not very productive, yieldinp only a fc.w AnneKds, 
but was crowded with dead sliells of Pteropods and Dentatium 
and with fragments of a large Brachiopod. 

It was in the last cast of the dredge that I had the good 
fortune to capture the interesting addition to the crustacean 
fauna of tliese seas described in the following pages. It is 
closely allied to Nephropa norvegicus of northern Eurojiean 
seas — indeed, so closely allied that, were it nut for the absence of 
the squamiform appendage of the antennee, I should be under 
the necessity of placing it in the same genus as a second speies. 
The absence of this appendage, however, leaves me no choice 
but to establish a now genus for its reception. 

The discovery in these warm seas of a very near, of the 
nearest ally, in fact^ of so characteristic a cold-water speciei^ 
remarkable though it is, will not appear so smprising when 1 
mention that iny crustacean lived and burrowed iu the 
mud of the sea-bod at a depth of nearly 800 fathoms, in a 
temperature certainly not exceeding 50® Fahr. 

One of the chief points of interest attaching to this new form 
lies in the loss of its organs of vision by disuse, as in Calocaria 
Marandrea ^ Bell, in CamfHinia milucidm (a member of 
the same family as that to which Nephropaia belongs), and in 
the other crustaceans and animals inhabiting the caves of 
Oamlola and Kentucky. I not only agree with Mr. Darwin 
in attributing the loss of tlie eyes to disuse, but I also regard 
the great length and delicacy of the antennse and the gn^at 
development of the auditoiy organs as modifications efiected 
by natural selection in compensation for blindness f. 

Nephkopsis, gen. liov. 

Diaon. Antennal scale absent. 

Nephropaia Stewarti^ sp^ nov. 

Body covered with fine rounded tubercles and with a short 

• Origin of Species, 5th edit. pp. 171-173. 

t Since these remarks ap^r^ in the abstract of my paper (Fmo. As. 
Soc. J3entf. 1872, viii. p. 151), Dr. Hagen’s Monograph of N.- American 
Asfacukehna leoched Oalcutto ; ^d irom it I give the Mowing exti^ 
on account of its obvious anplioahility to the spedos here describ^ merely 
remarking that the perustu of xt led me to note also the stoutness of the 

as compared witf^e slendmesaof the one imd themint^mess^ 
in Aeparap# it seems to be a somewhat well-recognised law in 
Nature (Rathke, Metomorph. Betrogr. p. 135), that if any pmii Stroked* 
or stopped in development, the nearest parts show an abnormal inoreasa m 
dovelopW. Th/is apparently the we in C. peiUmdm ; the eyes are 
atrophied , and the rostrutn, the for(» border of the ceplu^OtiiOirmt, the an* 
tennd lamina* the basal joint of the inner antenn®, and the epistoma 
m altered or laigoly d<?veloped.’’— nt, p. 34. 
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but 4onac pulH^^ccnce* The carapace ia subovoitl, armed on 
each aide, juBt externally to the baae of the roatrum, and beliind 
tlie antcnor margin, with an acute, forwardly directed apine ; 
a similar apine apringa from each side of the anterior margin 
itself at about the level of the upper surface of the antennal 
peduncle ; tlio basis of each of these two spines is conduent, 
with a conspicuous convexi^ to be seen just behind it ; imme- 
diately in iront of each of these convexities lies a smooth, 
slightly (‘xcavated surface, bounded in front by a cuTvilinear 
row of tubercles. The cervical suture, dividing the carapace 
into an anterior or cepbalostegal, and into a jwstcrior or omo- 
stegal portion, is bntad and deeply impressed mesially ami 
laterally, until it reaches the level of the anterior margin of 
the cpiatoma, where it bendR boldly upwards and backwards 
upon Itself, passing into the well-defimkl semicircular depres- 
sion that bounds the lateral convexities described above. The 


cardiac region is broader than long, very convex transversely, 
and bounded on each side by a densely tubercuiated elevation, 
which running backwards, downwards, and forwards along the 
iiiie of the granulated rim of the branchiostegite, and finally 
bending upwards almost opposite the origin ot the second pair 
of abdominal appendages, passes again into the^ swollen ante- 
rior boundary ox the omostegitc ; tlie ovoidal area thus limited 
off is more sparsely beset with tubercles, and presents a marked 
depression on its anterior half. 

The rostrum carries on esRsh side a most acute apine, directed 

t in 1 1 1 


X rards and fomards and curved slightly inwards, and 
ve presents two roughly granulated ridges, opalescent 
towards the tip, but divergent at the base: beyond the spines 
it is canalicolste on* each side, shove and below ; and each 
lateral ridge is fringed with long burs ; Mow it is carinated 
and coarse^ granulated at the Ihuo. A faint linear impression, 
continuous with the noove between the ridges on the rostrum, 
passes along the middle line of the carapaoe almost to its 
posterior border ; situated in this line, and marking the ante- 
rior limit of the conveK gastric region, lies an almost erect 
spmiform tubercle. 

AntwruB and antm'Mdea. — The peduncles of these appen- 
dages lie, as in norv^eutfUi the same horiaontaf une ; 

^ their inner marg^ are cuiate. The hasAl joint, or coxo-^ 
ceiite, of the former is extremely short, and wants the apical 
spine in Ifwhrt^, hut the perforated conical process on its 
inferior sartsoa is remarkably salient ; the second is devoid ' 
both of the pominent spine into which, in Nepkropa^ its distod 
tod oxtenua angle is produced, and of the sfoanm’ona ap- 
ptodage or scale seen in all the other recognised genera of 
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AstoJoidm^y and developed to such an extraordinary degree m 
Carideotts Cruatacea, one or two small folds or tmpressioM 
between or upon the second and fourth joints being all that 
remains of the antennal scale and of the rudimentary joint 
that in Nephrops corresponds to the movable spine of Aetacusf, 

The flagella of the antennm are remarkably long and of 
excessive fineness at their extremities. 

The basal joint of the antcnnules has its upper surface greatly 
inflated, owing to the remarkable development of the auditory 
organ to whidi, in most Podophthalmatous Crustacea at any 
rate}, this joint gives lodgment; and the almost globular 
appearance of the joint as seen from the side contrasts strongly 
with the flatness of its up]>er surface in Nepkrope or Antamte* 
Of the two remaining joints of the antennulary peduncle, the 
first is short and cylinarical, being less than half the length of 
the last, which in Nephrema is short and equal to that which 
precedes it. The peduncle terminates, in the usual manner, in 
a double flagellum, the outer branch of which is conspicuously 
stouter than its filamentous and cylindrical fellow, perceptibly 
comOTessed, and thickly fringed below with short hairs along 
its mstal third. 

The eputoma is much the same as in Nfphropa. save thitt 
its posterior edge is straight and presents two small tubercles^ 
which give it the appearance of being slightly roundly cmar-- 
ginate m the middle. 

The external maxillipeds and the ^rts of the mouth in front 
of them are identical in structure with those of Nephrops, 

The eyes ai'c completely rudimentary, neither pigment nor 
comeal membrane bemg developed : the peduncles, indeed, are 
present ; but even these are short, subcymidrical, mere aborted 
structures, concealed entirely from view by the stout base of 
the overhanging rostrum ; in spirit they have become perfectly 

• The antemial scale in Aatacoid§9 escaped the notice of Guerin, who 
founded his genus on Its supposed absence. 

t There appears to bo no doubt that the atiiezmal scide is the ropre* 
sentattve of the outer of the two appendage borne upon the protopodi^ 
at an early stage of embiyonic life ; and ii the movable spine in AAaeut 
and its undoubted homology in the antennte of Nephrops represent the 
inner of these impendaffos, then must the three distal joints of the peduncle 
with the flagellum be looked upon, as I>r* Frits Muller looks upon ^enii 
as a now formation p^eubildung) and no longer as being in serial homo^ 
logy witli the five distal joints oi the other appendages, e, g, of an amba«* 
latoryleg, which represent the endopodite, the exopodite being complet^ 

, aborted or represented at most, as BoHeston remarks, by the annular 
slaiction on the ischiopodite. For the fkefs relating to the tiaasformatmit 
of the embnronic exoj^dite into the antoimal sesaie of the 
pami with the buddlng-out of the flagellum and the abortion of the endo« 

S iih, vide Frits Muller's admirable essay on the development of the 
ftocea, entitled H^dr Darwin,’ p. 41, flg. 51. 

X The caudal <^ar of Myms fimns on exception to this. 
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bkmdied like the rest of the appendages ; but in life the delicate 
roae^piuk coloration of the animal extended itself to their veir 
tips* ‘ The peduncles are far less conspicuoas from the sitio 
Tiew than ropreseiited in the plate. 

The first pair of abdominal appendages^ those which bear 
the great cheuey arc unfortunately absent, the 8}M5cimon having 
lost its claws a considerable period previously to its capture, as 
the presence of uncalcified reproduced rudiments of these 
appendages indicates ; the other legs are smooth and slender : 
the second and tliird jjairs are didactyle ; of these tlic former 
has both its upper and lower margms, from the base of tlie 
ewpopodite to tue extremity of tlie claws, fringed with long 
hairs ; the latter, much the slenderer as well as the longer of 
the two, has its propodite greatly elongated, and its claws are 
ciliated : the fourth pair, tlic longest of all and ciliated only 
on the outer face of the dactylopodite, and the fifth, about as 
long as the second pair, arc monodactyle. 

The last abdominal somite is immovably united to that 
which precedes it, as in Nephrops and the common lobster*; 
and the sternum is linear, as in the Astaoidw geniTslly. 

JPostabdomen, — ^l^hc postabdomen is gradually attenuated 
to the extremity of the telsou. The appendages of its first 
somite are as completely rudimentary as tlicy are in the female 
of Nephrops normgioun^*^ those wnich follow are long and 
slender, their foUaccous branches being very narrow, produced 
to a sharp point, and fringed with excessively long cilia. All 
the terga are covered with minute rounded tul)ercleB,and present 
at their anterior ends, just behind the tergalfacets, abroadsmooth 
transverse groove, with its hinder margin convex backwards. 

The pleuron of thc^first somite is precisely similar to that of 
Niphrops normgwas ; but tliosc of tae remaining somites are 
even more acutely triangular than in that speaes, and have 
tfamr margms denticulate and famished with a fringe of long 
cilia* In all the somites, with the single exception of the first, 

* Oa oharaeterfi tumidud by the claws slone Dana artihcially divides 
ike reccgmxea aencra of Aitacida into two maps, typified respectively 
by wditeciwaud the first of these kmrtliersuBdivided according 

to the number of the branchife and the mobility oi; immobility of the laet 
iMominal somite ; but no mention is made of the hei that this is firmly 
lIxSd k Niphropi too. If Paramphrop$^ a genus iniduding only fireah'- 
vmtofpxnis, should turn out to have a mobile last abdominal sonute, then 
we shall have this ourioiia bet presented to iif^vis,,that all those members 
of the ftmilyjf^aoidte which five in Ibeshwat^ 

have this somite movably united by membrane only to that wuioh pre- 
cedes^ while those of them that are marine have it fixedly united to ^e 
leetm the sternum. 

f The ventral plates of the 2nd, fird, and 4th postabdominal somites in 
the ttiilee of Nxphrops narwffiem have an met spine in the middle Une 
but the fbmales exhildl no trace of such. 
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the tergal and pleural regions arc most sharply defined as such, 
tlie former not curving continuously with the latter, but termi* 
nating abruptly at the level of the ventral chords in a line 
convex outwards ; so that if a somite were detached, deprived 
of its ventral chord, and flattened out on the table witii its dorsal 
surface uppermost, the imaginary continuation from pleuron 
to pleuron of the plane in which these pleura lay would pass 
below tliat of the surface of the tergum. 

The constituted as in all other Macrurous 

Crustacea by the highly modified and backwardly placed ap- 
pendages of the last postabdominal somite and by the fe&on/' 
differs in no particular of more tlian ^ocific volute from that of 
NephrojM ; the mesial element, or teuton^ is longer in propor- 
tion to its breadth, its greatest bnwidth bt'ing a transverse line 
separating its anterior from its middle thira, and not at the 
hose as in Nephropa^ is slia^htly more truncate posteriorly; 
and the oblique rounded elevations, that gradually narrow 
as they pass backwards into the spines at its postero-lateral 
angles, are stronger tlian in Ne^hropa. The outer plate of 
the lateral elements of the swiramerct is movably articu- 
lated at its posterior third, as in the rest of the AaUmdcp ; but 
the sutural line is curved, and tlie jiosterior margin of the prox- 
imal and larger division exhibits hardly a trace of the over- 
lapping denticulation seen in other AstaddGe, 

xoiUim. 

Length from tip of rostrum to the posterior margin of telson . • 98 


Length of oarapaoe in middle line 42 

Lcn^h of postabdoraen 66 


thorofore the postabdomen : oarapaoe (rostrum inol.) : ; 14 : 1 exaetdy* 
and the length of body : that of postabdomen : : l| : 1 „ 

The only specimen (a female) obtained was dredged in from 
260 to 300 mthoms. about 25 miles off Boss Island, on the 
eastern coast of the Andamans. That the specimen wag really 
brought up from this great depth is certain from the unmis- 
takable signs of crushing from contact with the lip of the 
dredge, from its position in the dredge-bag, and from its firmly 
adherent greenisn coating, which appears to indicate that, Jike 
Oalocaria Macandreasy it was a bunower, 

III conclusion, 1 have to thank Captain Bereaford, the Qom<«< 
mander of the vessel, for his skilful management of the sotnidi- 
ing-line and for the seal displayed by him in carrying ont ttiy 
wishes during our too short cruise* 

1 have much pleasure in connecting vrith this extremely 
interesting species the name of Major-Genwal Donald JttL 
yi^wart, C.B., Chief Commissioner of the Andaman and 
Nicobar Islands, to whose ever ready help the slimeesli of my 
trip was so largely due. 
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VIIL — on some Mammalia from Fantee^ including a 
new impedes ^Macroxus. By Dr. J. E. Gbax, F.B.S. &c. 

The British Muscnm has received a series of skins of Mam- 
malia that were collected Mr. Aubiun at Fantee. 


Nandina binotata. 

The collection contains a very large and Mrfect skin, with 
its skull, of this species, the head and body Ixung 23 and tlie 
tail 22 inches long. It is marked with very distinct moderate- 
sized spots. 

This species seems to vary very greatly in the size of the 
SMts, tlicse being in some much smaller and more numerous 
than in others, which is particularly the case in two specimens 
from the east coast of Africa, which we purcliMed ofM.Vcr- 
reaux. There is a small skin of a young Viverrine animal, but 
without tail and a great part oi the head and without any 
bones, that appears to belong to this species, sent by Dr. 
tiivingstoue to the Museum in 1863. 

In tlie British Museum there is the skin of an animal we 
received from Dr. Kirk in June 1861 (“ it is called ‘ Nthoro,’ 
which eats mice and poultry, and lives in the lower Shira 
vall^”), which may be a specimen of this species : but the 
feet arc destroyed ; the tail is shorter and obscurely ringed 
witfi black on the upperside ; and the back has only slight 
in^cations of small black spots. 

Herpestes Fluto, Temminck, Esquisses, p. 93; 

Gray, Cat. Camiv. &c. B. M. p. liW. 

Bab. Fantee. 

A skin and perfect skeleton of tliia species is peculiar fur 
the frir not being grizzled like that of the other Herjmtes. 


Maorottus Atdnnnii. 

Fur Mepkish olive, closely and abundantly varied with 
minute rufotu dots, rather naler beneatli ; tail blackj lower 
pari of the hairs brown, witn black bands and black tips, the 
Diown pari ooimpyiim more of the hair aa it reaches towards 
thh tip of the tail, which ends in a pencil of long hair ; whiskers 
blftek. 

Iicaiglh of the body 11 Inches, toil 12^ inches. 

Bah. Fantee. Two specimens in ^ British Museum. 

This Species is at once known ly its ve^ tmiform and 
minutely pnnotulated fiir, its long, slender, unironply eoloiu^ 
wmcb is black at the upper part ot the bMe ; but the 

Ann. db Mag. N. Hist. ^.4. FoAxii. 5 
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underside shows that the tail ia covered with hairs that are 
annulated with brown at the base and black at the end, the 
brown rings becoming more abundant and occupying a 
greater part of the hairs as they approach tlio end of the tail, 
where the black tips only occupy a small part of the ends of 
the hairs. 

The two specimens diflfer in the brightness of the pale l>(lnds 
on the underside of the tail. In one the hairs are hlack, and 
the bands pale and very distinct ; in the other the hair is 
brownish black and the brown bands are indistinct and only 
slightly paler. 

This species P have named after Mr. Aubinn,*who has sent 
many good specimens of Mammalia and birds from Fantee, 
and IS a veiy intelligent native collector. 

I cannot find this species noticed in the ^ Esauisses de 
Zoologie sur la c6te de Guinde * of M. Temminck ; ana it is dif- 
ferent from any of the numerous sptKjies of Afiican squirrels 
we have in the Museum. 

Macroxus Wilaoniiy Gray, Ann. &Mag. Nat. Hist. 1867, 
XX. p. 328. 

Hah, Fantee. B.M. 


AnomdluniB Beecrofiiu 
ITab. Fantee. B.M. 

This ^ecicH has hitherto been said to come from Fenmndo 
Po, but 1 tliink it is very doubtful. 


IX . — Notes on the Family Chelydrades. 

By Dr. J. E. Gray, F.R.S- &c. 

In my paper on the development of the bones of the sternum 
of the aquatic tortoises, I regretted that I had no matcTials to 
observe the change of form of the bones during growth in the 
animak of this family, T still have to rcj^ret the same want 
of young specimens which I could make into skeletons : but 
the examination of the sternum of the more adult animala 
shows very great aifferences to exist in their structure, which 
divide them into two distinct groups, which perhaps may 
eventually be considered as families, though they bear very 
great resemblances to each oilier. 

The pelvic bones are slender and elongate, but are 
much more elongate in the trap tortoises than 

in the crosa-stemal tortoises {(Jrucintertw) ; tncy are veiy 
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and bowed out on the sides, with a much longer central 
cavity than 1 have obseryed in tne Chelonians. 

Section I. Ckucistebna, Gray, Hand-list of Sh. Bept. p. 66. 

The sternum cross-shaped, simple and acute behind, with 
more or less elongate lateral processes to the sternal costal 
sntuire, and united to, the marginal bones by an osseous suture. 
The anterior jmir of bones elongate, brood, with a well-de- 
veloned odd internal lx>nc; the two middle pairs are well 
developed, and, in the adult, united on each side by a straight 
dentate suture, and also by a medio-longitudinal suture.^ The 
hinder pair of ’'bones are slender and united together in the 
middle, and in front to the hinder edge of the central pair of 
bones. 

In tlie young animal the pair of lateral bones ore not united 
by a longitudinal central suture, and there is a triangular 
cavity on the hinder sides of the odd central bone and at the 
fk»nt end of the lateral bone ; but these l)ones increase in 
breadth, and more or less approach together, and are united 
by a linear suture. 

These terrapins arc furnished with two beards ; one species, 
however, described as coming from (Juatemala, has a second pair 
of beards ; but this may be accidental in the specimen, as 1 do 
not recollect it to have occurred in any other water-tortoise ; 
at least it wants confirmation. 

Tribe I. Cheljdraliia. 

The sternum with five pairs of shields ; tail elongate. 

1. MACBOOHELyS. 

1. Temminckii. 

2. Chelydra. 

1. 0^ derpentina. Beards 2. 

2. C. RoMfynoniij Bocourt, t. v. f. 2. Beards 4. 

Tribe II. Staurotjpina. * 

^ The sternal shields in four |>air8 ; the hinder pair on eac^ 
side sometimes united together into one shield ; and there is 
sometimee a^ stnall central anterior shield,^ the representative 
of the anterior angular pair of sternal sliields in other terra- 
pins. 

The anterior pair of bones and the odd bone are broad ; the 
lateral pair of bones are united all together into one mass by 
a lon^tudinal central suture and by a linear transverse sub- 
oentmi suture. The hinder pair of bones are elongate, unit^ 
together by a linear longitudinal suture, and to the hinder 
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outer margiu of the hinder lateral bones by a simple linear 
suture. 

The tail of the animal is short ; and the front or hinder lobes 
of the sternum have been said to be more or less movable ; 
but they cannot be as th<*y are in the true trap box tortoises, 
as the sutures between the bones are not the same as the 
sutures on the plates of the sternum. ^ * 

This tribe contains three genera. 

Section 1. The sternal platett in four pairs of shields^ the hinder 
pair sometimes united into one plate^ wUhoui any odd anterior or 
yular plate. The lateral processes broad, with distinct aaillary 
and inifuinal shields. 

1. Staurotypus. Sternum broad, straight on the sides, 
roundly truncated in front. I'he front l()l)e separated from the 
middle part of the sternum by a well-marked transverse 
sinuous suture. 

1. S. irtporaUus. 

2. Stauremys. Sternum narrow, narrowed in ftont^ con- 
verging on the sides. The front lobe immovable, without 
any transverse suture. 

1. S. SahnniL 

Mr. Cope believes tbe genus Staurotypus belongs to the 
family KinostemidsEs. a family defined by the abseuct^ of the 
mesostenial bone out this is a mistake. In the adult speci- 
men in the Museum, the mesostemal bone is visible both 
externally through the thin sternal plates and on the inner 
surface of the sternum. In the adult animal the front lateral 
pair of bones are very broad, approaching those of Kinostermm 
in form ; but there is a large, well-developed, subtriangular 
odd nr mesostemal bone between the hinder part of their mner 
edges. In the adult all these bones are strongly united 
together by a very narrow, almost obliterated suture. But it 
appears doubtftil to me whether Mr. Cope speaks from having 
examined a specimen ; at least his account does not lead one to 
believe that he had. 

Section IL Sternal phtes in four pairs, with smalt odd aenirat or 
gular plate m front ; lateral prooeem eery narrow ; inymned 
shields small or wanting. 

8. Claudius. 

1. C. angustatue^ Cope. C. macrocephalttey BonCSidL 

Mr. Cope established this genus for the above 
which I only know from Bocourt^s figure, and whuA appears' 
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from that 6pu:« to be diatinct from Stauremgs : but in hia 
last paper Mr. Cope has enlarged fUawiiim ana placed my 
8taurmMf9 as a section of and refers Staurotypus to a dit*- 
fere^t family. 

He divides the specimens described into two siKscies on 
account of the difference of the size t)f the head ; but this is 
common to many ten*apiiis, and appears to be a sexual cha- 
rac'ter, or one liable to occur in Bpecimeiis from the same 
locality. 


Section II, Euhtsterna. (Trap Terrapins.) 

The sternum covered with five pairs of shields, and gene- 
raUy a small odd or gular shield, formed of the rudiments of the 
two geminate front shields, between tlie fore parts of the front 
lateriu pair. The sternum without any odd internal or meso- 
sternal 1x)ne, which is found in all the other Chcloniaris. The 
lateral pair of bones unit<»<l together by a linear cross suture 
and by a dentate central longitudinal suture, forming a square 
disk which is covered by the abdominal |mir of plates, the 
anterior and posterior pairs lieing very broad and united by a 
central longitudinal suture, and each Wing united to the front 
and back of tlie central abdominal portion by a more or less 
straight transverse suture at each end, which allows the front 
and binder portions to movable on the exmtral one. The 
front portion is covere/1 (‘xternally with two pairs of ])lates 
ai^ the odd anterior one when present ; the binder portion 
with two pairs of plates. 

The mmeral structure of these terrapiiis is peculiar; the 
margiuid plates arc jjroduccd uj) to meet the dilated ribs. 
Indeed the whole osteology of tnis group deserves a mono-’ 
grmb ; and I only regret my inability to undertake it. 

The only very young one that I nave seen of this group 
leads me to suppose that the bones in the young state form a 
very broad ring, leaving a central loncituainal space between 
them^ which becomes filled up as me animal j^ws ; and 
in the adult state these bones are all united together, forming 
a solid bone, which, in ttie more developed genera, is 
divided by two cross sutures so sis to have a movable flap at 
each end. 

This division was accidentally left out in the Hand-list of 
Tortoises in the Museum, at p. 57, 

(In the account of tlie development of the sternum of Che- 
lonians in the ^ Aunals/ xi. p. 163, 1 see that, by a mistake 
of the amanuensis, the front flap is said to consist of the 
firqntal pair of bones and the odd bonc.’^ It ought to be ai^d 
^ odd bone.”) 
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♦ Stern/im moderately broody eadftsied sides of the ohdominal 
plates united to the margin by a dentate bony suture. Binder 
part of the sternum truneated ; anal plates quadrangular. 

4 pectoral plates quadrangular, nearly as broad in the central line 
as on tht outside. 

1. Goniochelys. Hternnm truncated in front, without any 
odd anterior plate ; the shields transverse, parallel 

1. G. carinalum. 

2. Aromochelys, Sternum rounded in front, with a tri- 
angular odd 6x)nt shield ; second pair of shields diverging. 

1. A. odoratum. 

♦♦ Sternum broad^ attached to the marginal plates by the elongated 
cartila^nous suture, which becomes more or less bony with age. 
The hinder part of the sternum entire or slightly truncated and 
notched in the middle ; the anal plates triangular. The anterior 
and posterior lobes more or less broad and movable on the eeniral 
portion by a straight mobile suture. The arillary, and espe-* 
daily the inguinal, plates elongate, covering the sternal costal 
suture. The pectoral plates trian^ar, very narrow in As 
central line. 

3. Kjnosternon. The hinder sternal lobe not so broad as 
the cavity of the dorsal shell, leaving the legs exposed at all 
times. 

1 , K. pennsylvanicam^ &JC. 

4. SwANKA. The hinder lobe of the sternum as broad wd 
large as the cavity of the shell, covering the legs when with- 
drawn. 

1. 8. acorpoides. 


BIBLIOGBAPHICAL NOTICES. 

Fii^, Second, Third, and l!\mih Annual Reports on the Oeologitat 
Survet/ of Indiana, made dmdng the years 1869-72. By E. T. 
Cox, State Geologist, assisted by Messrs. Bmblkt, HatxOkb, 
Letsttb, Collstx, Hobbs, and Wabdbb. In three yoIs., with two 
Atlases of Maps. 8vo. Indianapolis, 1869 -72. 

Step by step, and indeed with rapid strides, is the geological surveyor 
examining the North*- Amorican States in detail, mapping and re- 
cording the physical features, structure, mineral contents, and pro- 
ducts ^ each State, as well as its natural-history (diainctetio^* 
Indiana, consisting almost wholly of Carboniferoni strata, has its 
limestones, sandstones, fire-clays, ironstones, and coals m abundance, ^ 
covered with glacial deposits and alluvium. All of these are being 
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defined on the mape, and Ime their charaotei% relative pointion, 
and economic oapabilitiea duly pointed out. For thoee inter- 
eeted in coal- and iron-worka, Prof. Cox’g Beports afford much in- 
formation ; and the agriculturist finds instruction in them on many 
points as to hill-sides^ fiats, river-banks, &o. The mineral waters 
and oil of the coal-sories, the salt weUs and mineral springs, the 
great caves, espociaUy of Wyandotte, rivalling the Mammoth Cave" 
^ Kentucky, and tho cave-fauna, are among the si>ecifil objects of 
interest to gqplogist and naturalist. The old Indian mounds of 
Martin aud (Sullivan Counties are also described. Tbe Meteorology, 
Botany, and Zoology of ccitain parts arc treated of in detail by 
various collaborators. 

Prof. Cope supplies (1872) a Report on the Wyandotte Cave and 
its fauna, giving a detailed account of the Cave and its inhabi- 
tontsi, with woodcut illustrations. The following is hb Ibt of tho 
species living in tho caves, chiefiy of Indiana and Kentucky: — 

Veriehrata, 

Amblyopsb spelasus, De Kay, Mammoth Cavo and Wyandotte 
Cave. 

Typhlichthys subterranous, Girard. M. Cave. 

Arachntda, 

Erobomaster .ilavoscons, Cope. W. Cavo. 

Acanthochoim aimata, Tellk. M. Cave. 

Phrixb Ipngipos, Cope. M. C. 

Anthrobb, sp. W. C. 

— — mammouthio, Tellk. M. C. 

Grmtacea. 

Oroonectes inermb, OofK. W. C. 

poUuoidus, M. C. 

CiBcidotea microoephala, Cope. W. C. 

— . stygia, Pack. M. CL 
Oauloxonus stygius, Cope. W. C. 

Htygobromus vitreus, C(^. M. C. 

Jnucta. 

Anophthalmus tenub, Horn. W. C. 
eremita, Mom. W, C. 

Monetriesii, Motsch. M. 0. 

Tellkampfii, JWoAs. M. C. 

— striatus, Motedh. M. C. 

— — ventricostts, MotmsK M. C. 

— — pusip, Mom. Erhart’s Cavo, Virginia. 

pubesoens, Bom. Cave-city Cave, lUinob. 

Quedius spelmus, Bom. Wyandotte Cave. 

Addops hirtus, TelUc. Mammoth Cave. 

Leatera, sp. W* C. 

Raphidophora, sp* W* C. 
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BapUdophom iubtorranea^ Saudd. ]£< €. 

Phora,Bp. W.C.andM.a 

Anihom^a, Bp. W. 0. and M. C. 

Maohilit), sp. W. C. and M. C. 

Campodea, ap. W. C. 

Cookai, M. C. 

TipuUd. W.C. 

Myriopoda. 

Bpiroatrophon cavernarum, Cepe, W. C. 

Scoterpea Co|>6i {Pack,\ Cope, M. C. 

The mutual relationa of this cavo^Ufe form an interesting aub- 
jeot lobaorviss Prof. Cope]. In the first plaoo, two of the Beetles, 
the Crickets, the Centipede, the small Cmataoeana (food of the blind 
Fish) are more or loss herbivorous. They fumiah food for the 
Bpiders, Crawfish, Anophthahnue^ and the Fish. The vegetable 
food supporting them is, in the first place, Fungi, which, in various 
small forms, grow in damp plat^es in the cave ; and they can always 
be found attached to excromentitious matter dropped by the Bats, 
Hats, and other animals which extend their range to the outer air« 
Fungi also grow on the dead bodies of the animals that die in the 
caves, and ore found abundantly on fragments of wood and boards 
brought in by human agency. The Hats also have brought into 
fissures and cavities, communicating with the cave, seeds, nuts, and 
other vegetable matters, from time immemorial, which have fur- 
nished food for Insects. The Hats and Bats have,. no doubt, had 
much to do with the contiuuauoo of land life in the cave ; and the 
Mammals of the Postpliocone or earlier period, which first wandered 
and dwelt in its shades, wore introducers of a permanent plant lifis. 

“As to the small Crustaceans, littlo food is necessary to support 
their small economy; but even that lilUe might bo thought to be 
wanting as we observe the cleaniess and limpidity of the water in 
which they dwell. Nevertheless the fact that some cave-waters 
communicate with outside streams is a suffloient indication of the 
prosenoo of vegetable life and vegetable dfibris in variable Quantities 
at different times. Minute freshwater Algm no doubt occur there, 
the spores being brought in by external communication ; while re** 
mains of larger forms, as ConfervsD dx., would occur plentifully 
after floods. In the Wyandotte Cave no such connexion is known 
to exist. Aooess by water is against the current of small streams 
which discharge from it. 

“ On this basis rests an animal life which is limited in extent and 
must be subject to ntany vicissitudes. Yot a fhllor examination wiU 
prr>bably add to the number of species, and of these no doubt a 
greater or less number of parasites on those already known. Tho 
discovery of the littlo Lcmeean [Cauloafenus on the upper lip 

of Amhlvopsii spelams] shows that this strange form of life has re- 
sisted all &e physiological struggles which a change of light and 
temperature must have produced ; end that it stUl pwys cm the food 
of its host, as its anoestors did, there is no doubt The blindness of 
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Kah hftB fitvour^ it in tflie * struggle for existence,’ and enabled 
it to maintain a position nearer tbe commissariat with less danger to 
itself than did its forefathers.” 


niuitratetl Guide to ilie Fish, An^hihian, Jieptilian, and supposed 
Mammalum Remains of the Northumberland Carboniferous /Strata, 
By T. P. Bakxas, F.O.S. 8vo, pp. 117 ; and Atlas of Carbonifer- 
ous Fossils from tlie NorthumWland Carboniferous Strata, folio, 
10 plates. Hutchins : London, 187B. 

Mu. Bakxas is willing that palmontologioa) students shall fully profit 
bv the rich collection of fossil bones, teeth, and scales which he has 
obtained*'both by personal search and by judiciously directing the 
intelligent observation of working minors in the Nowcastlo coal- 
field. With this view ho has had nearly 250 figures oareMly 
lithographed, and some chromo-lithographed, of natural Bi 7 e and 
magnifi^ in the handsome Atlas of his * Manual of Coal-measure 
Falaaontology.* llieae figures comprise several reproduced from 
other works, for comparison and to make this illustrated scries of 
vertebrate remains from the Northumberland Coal-measures as 
oompleto as present oircuroHtances permit. The dcsoriptive portion, 
evidently from the pen of an amateur, contains abundant reforenoes 
to other publications and frequent acknowledgment of fellow 
workers. Doubtless Mr. Barkas’s good inhunion of stimulating 
fuzibor research in this highly iiiteresting field of geology will not 
be fruitless ; collectors will see at a glance the natural groups to 
which their specimens may bo referred ; and naturalists have here 
much material before them ready for critical examination, and will 
find in Mr, Barkas's descriptions many suggestive observationB on 
specimens having doubtfhl characters. 

1, The Physical Geologif and Geography of Great Britain, By A. 

C. ItAiiSAt, LL.D., &o. 3rd Emtion. London : Btanford, 

1872. 

2. The Btiwol Manual of Geology, By J. B. Jukibh, M.A., F.RJS., 

Heoond Edition, revised and enlarged ; edited by A. L Juxxs- 
Bbowxjb. Small 8vo. EAiibui^b : Black, 1873. 

Thiosu new editions are to be recornmended ; for the first is now a 
standard work on the physical geography of the British Isles and, 
eorrelatiTely, on the geological struoture, not only of neighbouring 
lands, but of all {Murts of the world ; for the same principles rule, 
and sunilar results are found, wherever the geologist betakes himsdf 
^th educated eye and mature judgment. The bold tmtment of 
{diysical features, on the liucge sede, by reference to ancient extensive 
planes of marine denudation and the subsequent long^^ntinued ex- 
oavation of all vaUcys by atmospheric, giadal, pluvial, and fiuvial 
action, is a leading idea in Prof. Bamsay’s mastorly work, and has 
a poworftil and wholesome influence in enlarging mental views 
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of the geological student, and in enabling him to grasp the characters 
and meaning of oil the goographical features met* with in traTel at 
home and abroad* 

Jukes s * School Manual ^ is much improved in this new edition, 
and is well calculated for beginners really intending to work at the 
science, and not merely amusing themselves with peeps into nature, 
empty admiration of physical novelties, and easy pursuit of sonsa- 
Uonal inquiries neither useful nor lasting. 

Oeohgiadl Storia. By J. E. Tayloh, F.G.S. Hmall 8vo, pp, 301, 
with many Woodcuts. Hardwicke : London, 1873. 

This is an elementary work, intended to lead amateurs t(f a know-* 
ledge of geology by ** a series of autobiographies, in chronological 
order,” supposed to bo related by different constituent members of 
the several goologioal formations, as granite, quartz, slate, limestone, 
sandstone, coal, rock-salt, jet. Purbeck marble, chalk, clay, lignite, 
crag, boulder, and gravel. The attempt is praiseworthy, and, ex- 
cepting in some details, is well carried out. The authot should be 
more exact as to the characters of felspar, the strucitire of brachio- 
pods, and other points in natural history, and more correct in his 
liRiin words, in his next edition, if he wishes his woli-intentionod 
and well-directed book to fulfil its purpose in advandug geologioal 
knowledge. 


MIBCELLANEOUS. 

Note on the Bcombrocottus sulmoneus of Peten, and Ue identity with 
AnoplojMjma fimbria. By Thkodors Gill, M.D., ?h.D. 

Tna distinguished zoologist of Berlin, Dr. Wilhelm Peters, has re- 
certtly published a communication on a supposed new generic typo 
of Cataphracti from Vancouver's Island, which he has named iSbom- 
hrocottua ealmoTteue, This form was regarded as possessing the 
liighest interest, on account of a combination of characters which 
allied it to the Scombroids, and thus corroborated Dr. Qiinther’s 
views respecting the affinity between tUo Cataphracti and B<x)mbroid8 
of Cuvier. 

It was at once apparent, after a perusal of the good description, 
that the supposed new type was identical with the form first dis- 
covered and named by PaUas Oadus jfimhnaf and subsequently, by 
Dr. Ayres, Anoplopotna merhngus. And it was with special interest 
that 1 also recalled the fiiot that both its former describers had failed 
to perceive any resemblance to the Scombroids (they eqnidly fioiled, 
however, in detecting the relations to the Cataphracti), and bpth 
had believed they could perceive a reseihblimoe to the Gadoids^; 

* Dr. Ayres noticed the enlamed suborbiteds, but refemd the genus 

near to Stmetednm (I^scicfwrca, <Juv.). 
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thill vnm the more noteworthy^ as the later ohseorer wai ignorant of 
the labours of his predoeossor ; and it was also with interest that 1 
perceived that Dr. Peters had likewise been struck with a reeembhmeo 
of the same form to t))e trout, naming the species so/mon^s, and 
desoribing it as trout-like (“ Habitns forellenahnlich *'). Now it is 
evident, from a study of tho anatomy, that these several forms are 
very dissimilar in fundamental characters, and most of them, at least, 
quite distantly allied. A likeness which is so ambiguous as to mis-* 
lead persons equally familiar with the external appeoranoo of the 
several forms, and to lead to such dissimilar results, must be of very 
slight importance. At any rate, the affinities of the form in question 
(Afu^hijoma ^m5nV/)wi^ the Cataphracti (and more especially the 
(%iridm) are evident from an examination of the external and in- 
ternal structure ; and I am unable to appreciate the likeness which 
others have seen to the cods, the mocker^, or the trout. 

Tho synonymy of the species will now stand as follows : — 

Ano^jioma fimbria^ Qill, tx PaUas. 

Ondmfmbriat Pall, Zoop. Ross.-As. iii. p. IfOO, 1831. 

AnopUlptmya merl<mgm^ Ayres, IVoc. Col. Acad. N. 8. ii. p. 27, 1859. 

MerlMoiuB P [fimbr%a\ Orel, Kxpl. P. R. K. viii. Fishes, p. 141, 1868. 

[Jmhtia\ d. mp., Clthr. Cat, Fishes, iv. p, 344, 18(12. 

AtH^opoma [Jlmb^ j, GiU, IVic. Acad. N. S. Phil 1808, p. 247. 

Seambrocottue mhnmietMi iVt. Monatsb. K. Akad. Wiss, i^rlin, 1872, 

p. 660. 

•--^Proceedings of the California Academy of Sciences , April 1873. 


On the Occurrence of Ligidium agile in Belgium^ 

By M. F. Plateau. 

To the Editors of the Annals and Magazine of Natural History, 

Ghent, June 6, 1873. 

Gbktlsmkk^ — ^In the interesting article published in the 'Annals 
and Mugasme of Natural History’ (ser. 4. vol. xi. p. 419) by tho 
E^, A. M. Norman, and entitled " Note on the Discovery of Ligi- 
dium agiU^ I^ersoon, in Great Britain,” the author says that &ia 
Orusti^an has boon found hitherto in Fiigland, Sweden, Denmark, 
Frossia, Bohj^mia, and France. To this enumeration wo must add 
Belgium, 

In a note entitled " Katdriaux pour la Faune Beige ; Orustne^ 
Isopodes terrestres”'*^ T have indicated the ooeurronce of Ugidium 
ague (Z. Persoonn) m Belgium. With us this little Isoj^d often 
accompanies PhiUmla musoorum, and occurs in the woods, under 
moss at the watei^s edge* The locality where 1 have moat fir^uentiy 
met with it is the village of Dickelvenne, near Oavre, about zone 
miles from Ghent. 

Accept dm., 

F. Fiatxau. 


• Bull. Acad. Soi. Belg. 1870, 2« si5r. tom, xxlx. 
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A Sponge on Hyolonema. By Dr. S* E. Obat, F.ltS# 4c* 

Ur. Tennant kindly brought to the Uuflouxu a very fine thicks]^ 
cimon of the Japanese glosarope (Ifgatonenut) with a small <|nantity 
of bark on it, and a triangular fan-shaped swcimon of a true fibrous 
sponge on the smaller end of it, which 1 considered a very in- 
teresting specimen, as showing that a true fibrous sponge, as well 
us the friable sponge forming the genus (7ar<ma, was found para- 
sitic on tho apex of this sponge. 

Dr. Gunther, on looking at the specimen, was Husincious that the 
sponge had been gummed on to the end of tho glasampe ; but 1 
showed him that the fibres of the glassropo could he seen nearly to 
the upper edgo of the sponge. However, to make sure, we soaked 
the sponge in the water ; and, lo ! the two sides of the fan-liko body 
separated, and showed th^ it had been cut down on one side, oponea, 
the ends of the fibres of tho glassropo inserted, and the sponge then 
glned together with gum on tho edges and round the narrow base! 
The sponge used for this purpose is tho Sponge aculmta of Esper 
(Zooplx. t. vii.o), or a species very nearly allied to it. It is very 
probable that more specimens of this kind have been prepared for 
sale in Europe. This is not like the S4]iuire pieces of the bark of 
Hyahntma, that were stuck on the ends of the fibres and figured as 
isolated soanthoid animals by Professoi; Wyville Thomson in his 
account of this genus. 

It. is a curious question if those artificial specimens are made by 
tho Japanese or by a Erench dealer in objects of natural history. 
both these cases the cement used is gum thickened with starch, just 
such as is used by the French bird-stufibrs for such purposes. 

On imeqml Bivalve Shells, By Dr. J. E, Qeay, F.E.B. Ac. 

It lias been generally believed, and I, think truly, that all equal* 
valved shells live sunk peqiendicalarly in the sand, mud, or rooka, 
attached by a byasus, which allows tho water or fo^ to enter on all 
sides of them, and that tho bivalves with unequal valves naturally 
live lying horizontally on tho surface of the rocks, or more or less 
sunk in the sand, and that the inequality of the valves depends on 
the permanence of this mode of life, and therefore is gioateet in 
such g< nera as Ostrea, which are fixed to rocks by the lower suHhoo 
of the xinder or attached valve. In some species of this genus, for 
example, the upper valve is so small as to look almost like an cmer- 
culum. Unfortuuately 1 have had little opportunity of verifying thoio 
facts in the genera wluch have the valves only slightly unequal, as tho 
greater part of my time has been spent in the Husoum, and the ot rfef 
part of my vacations in visiting and oxaraining the various museums 
of Europe. 

It would be very useful if persons living on the coast would Verify 
this theory, more especially as some genera (like Bnindom) whicn 
have very unequal valves arc said to live free. 

My attention has boon called to this fact by observing that Profossor 
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Karl Kobiaa, in his very interesting loctnro on the *'p«ycbisclier 
Korixont der Thiere,” figures the animal of if?/aor<?warta, which has 
tineqnal valves^ and repn^ents it as sunk perpendicularly in the sand. 
It woidd be very desirable that any body having the opportunity of 
observing the bivalve MoUusca in their living state should examine 
into the truth of this theory, and record the exceptions. 

TJie Sheletm o/Bphargis coriaoea/row Surinam, 

By I)r. FxKnixAxn Kradsb. 

1 have compared the adult skeleton in the Htuttgart Museum from 
Rurinam with the figures of the skeleton of the French specimen 
in the ‘Archives du Museum/ I can find no difierence between 
them ; but J notice that no account of the length of the Paris spe- 
cimen is given, so that we do not know if it is an adult or a young 
one. 

The Surinam specimen in the Stuttgart Museum measures in a 
straight line, from the end of the skuU to the tip of the tail, 187 
centims. ; the skuU is 2«5 contims. long and 21 ‘5 centims. broad, 
the fore fi>ot (humerus to the point of the digit) 87 oentims., hind 
foot 66 centims. 

Thf IkaUfitth (Trachypterus arcticus). 

In the Beport of the Montrose Natural-History and Antiquarian 
Society for 1873 there is the description of a Voogmaor or dcol-fish, 
found on the beach at Buddin Bay, near Montrose, and presented to 
the Society by Joseph Johnston and Hons. The desoMtion is ac- 
companied by a very good photograph, inches long, Ine Society’s 
specimen ap^icars to be the T, arcHcm of Nilsson and Oiintlier. 


Datnonia unioolor, a neuf 8pede$ of Watfr^Tortoise from China y 
$eni hy Mr, Swinhoe, By Dr. J, E. Orat, P.R.B. &o. 

Mr. Swinhoo has sent a number of tortoises in spirits from 
Shanghai* They consist of ; — 


1. Several specimens of Landemania peroeeUatay all young ; but 
Mr. Swinhoe says that it grows to the length of 2 j to 8 fi&et 

2, Several specimens of Demoniu Beavmiy most being of adult 

2 e, some being even between 4 and 5 inches long, larger than the 
ult speoimeq described by me in the Ann. k Mag. Nat Hist 1873, 

p, 


fhay all have the shell of a nearh unifom pale brown eoloiu; 
and are black baneath. The bead is largo and broad, unlfiinmi olive 
above, with a white streak from the middle of the back of the eye, 
Which forks on the cheek, the upper branch being continued along 
the side of tiie neck, tho lower bi^ch forked again in firont of the 
tympanum, with the upper branch reflexed and the lower arched; 
but the form of these lines is not important, as they vary on two 
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Bides of the same spefimen, vit. on. one side being continuous and on 
the other broken up into oblong spots. In one specimen there is a 
ring-like spot» including a small white central spot, on the hiiidor 
part of the eye on one side, and not on the other. There are one 
or two obscure streaks on the side of the neck, partillel to the upper 
one. 1 described tbe head and neck of this speoios as being strewed 
when mentioning the species of the hairy tortoise of tlie Chinese in 
the Ann. & Mag. Nat. Hist. 1873, xi. p. 148. 

3. Several specimens of what Mr. Swinhoe very correctly con- 
aiders a new species of Terrapin, which I propose to name 

Damonia unieolor» (The Black Hamonia.) 

Animal and shell black. Shell oblong, threo-koelod. Vertebral 
shields oblong, broader than long, the first one nearly square, as 
broad bf'hind as in front ; vertebral keel broad atid blunt in front, 
sbarpor and higher behind ; the lateral keels blunt, rather above the 
middle of tlie plates. 

Hlianghai (Hwinhoe). Brit. Mus. 

This 8i)eoie8 is very like Damonia Beevmi. It chiefly differs from 
it in the animal and shell being black, in the front vertebral plate 
being more squore, nearly as broail behind as in front, in the head 
being smaller and narrower, covered with a smooth hard plate, and 
the sides of the head and neck being uuifonnly black. 

The inguinal plate varies in size : it is generally larger than in 
Damonia Eeevmi ; but in one specimen it is smaller and nearly 
of the same size ; and it varies in size and form also in D. 

This species is quite different from Damonia nigneam (also from 
China) — ^which has a single keel, and the neck marked with broad, 
pale, more or less intemipted longitudinal streaks. 


A new and ingenious American Move in the Game of PriorUg* 

The following circular letter, jjortly printed, partly written, which 
has just come to our knowledge, will, we think, somewhat amuse 
our readers : — 

‘‘BUFFALO SOCIETY OF NATUKAL SCIENCES. 

June 6^ 1873. 

“ 7b the Secretary of ike Society^ 

“ Bxah Sib, — ^You are hereby notified that a paper entitlod “ Con- 
tributions to a Knowledge of North-Amorican Moihs,*^ by A. E. 
Groto, has been road this evening before this Society, dechu^g that 
three now genera ILitognathaf Meghypena^ Pkafcasiophora} and 
nineteen hitherto undesoribod qiecies [Acronycta 4, Agrotis 
Cloaniha 2, lAtognniha 2, Meg}^ena 2, Boiis 3, thryereon 1, 
Phcecasiophora 1, Penthina 3, UraptoJitha 3, (Bta 1] occur in the 
North- American insect-fauna {whereof these Presents^ to uihich Hu 
Seal of this Society is ajffUrcd, are evidence), and that this Society 
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cotmiderg Uje reading of the above paper os aecoring all righta to its 
author that ho might acquire by pubHcation, 

** Mr. Orote^B jmper has been accepted by the Publication Com* 
mittee of this Society for publication in its JauUotin, 

Yours respectfully, 

Leok F. Harvbt, 
OorrcBponding Secretary B.8.N.S.*’ 

In characterizing this proceeding on the part of one of the 
youngost publislniig woriotios in the world wo are forced to cull « 
phrase from the slang dictionary ; it is simply the “ cheekiest 
thing wo over remembt^r to have seen. The use of legtd phraseology 
in tile words which we have put in italics has quite a peculiar 
charm, and will doubtlcBs produce its due effect in causing ento- 
mologists in all quurtc^rs of the world to avoid trespassing on tiioso 
unknown premises which have been formally handed over by these 
Presents to Mr. Orote by the Buffalo Society of Natural Sciences, 
It seems hardly credible tliat ex{)orionced naturalists, such as Mr. 
Grote at any rate is, should have even dreamed of adopting so 
abaurd a course as this. Another favourite American dodge of 
printing descriptions of now sijocies, with a date attached to them, 
for private circulation and not fur sale, is bud enough, but it must 
yield the palm to the Buffalo invention. 

On Hylodes martinioensis and its AfHamorphoses, By M. Bavat. 

The facts observed by M. Bavay display an exception in the deve- 
]<mmeut of the Batrachia which is perhaps more interesting than any 
of those previously known. They relate to a tree-frog which, before 
hatching, undergoes all the changes through which the tadpoles of 
the Anura pass. 

fft^lodes rmriimcenMt a very abundant species at Guadeloupe, 
deposits, under the remains of leaves in very damp places, a moss of 
atiout 20 each about 2 milJims. in diameter at the moment of 
Hs dej^sition. The chorion is then separated ff'om the vitellus by a 
very win zone of gelatinous matter. 

ij early as the second day after deposition this gelatinous matter 
is observed to be swelled, and tho liueameuts of the embryo appear. 
On the evening of the second day the embryo already appears as a 
little white mass, widened at one end and fami^od with four 
appendages, which are the first traces of the feet. Beyond tho base 
ol the posterior feet thei’C is tho rudiment of a taU, The embryo is 
endows with a rotatory movement, due, no doubt, to vibrotile caEa, 
which, however, M. Bavay was unable to detect. 

On the third day the forms become more distinctly maiked ; the 
tail is visible, as also two prominenoes which indicate the Ihture 
position of the eyes on the head. The heart apj^ars a little before 
the anterior feet. On each side of the neck two little processes (the 
branchim) make thdr appearance. 

On the fourth day the eyes are more developed ; the branohimmay 
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be distii^aished in the form of a stmplo vascular loop : the limbs arc 
still stjliform ; but the proper movements of the joong animal are 
already manifested when the egg is pressed. 

On the fifth day the heart, as well as the branohim, are visible 
to the naked eye. The drculivtory system has booome perfect. 

On the sixth day the feet oro well formed, and the toes appoi^. 
The tail, on the contrary, shows signs of atrophy. The branohim 
ore still perceptible ; but their absorption has wo commenced. 

On the seventh day the branchias have disappeared, and the tail 
withers and folds. 

On the eighth day the coloration, which began to show itself on 
the hfth day, increases throughout ; and oven some markings are pro~ 
duood at certain points. I^e tail disappears, and then the vessels 
which nourished it. 

On the ninth or tenth day the egj<8 hatch. The vitellus, which 
is pretty voluminous in the young tree-frog, is still very visible through 
the walls of the abdomen ; but this docs not prevent the animal from 
leaping and being very tr^ in its movements. 

During incubation the gelatinous mass interposed between the 
chorion and the vitellus swells up considerably, so that the diameter of 
the egf; becomes as much as (( millims. When one of these greatly 
inflate eggs is opened there issues from it a considerable quantity 
of a clear liquid, in which the young animal floated, 

M. Bavay puts forward the supposition that nearly pure water 
penetrates through the ohorion into the cavity occupied by the em-* 
bryo and its vitellus, and that it is in this water tmt the rotatory 
and voluntary movements of the embryo are performed. It would 
be in this aerated liquid that it would rospire-^at first by its brandbim, 
and afterwards by the whole surfheo of its blastoderm. Bespiration 
would be effected especially, during this second phase, by voBsek 
which, starting from each side of the neck, pass into the viteUus, at 
the surface of which they develop obundant ramifications. A re- 
markable fact is that the appearance of these vessels coincides witt 
the commencement of the withering of the brauchim.— Hmte de$ 

Nat. tome i. 1B72, p. 281 , and Journ. de Zoo*, tome ii. 1873, p. 13 y 
BibU Umv. June 15, 1878, BM. Set. p, 155. 


Mods of Walking of 1k$ ArmadtUoet^ 

Mr, Bartlett has kindly examined for me the w^ of walking of 
the living armadilloes in the 2!oologioBl Gardens. JBte observes tibuit 
Oluxt^hraobao vfflomt and 0, vellero$u$ walk on the tips of fiieir toes 
like sonurui, Buphrattuo mifMtm, belonging to the same faudbr m 
the preceding, and Tatusia pdba, T, hyhrida^ and JPraoput 
belong^ to the frunily Tatmdadie, walk on the palms of the fbee 
fset, with the daws spreading out and 4;he tips elevated fbm the 
soil.--J. E, Gnax, 
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X . — On the Itwertelfrate Anhnals of the Baltic. 

By Prof. Karl Momus.* 

Faunwtically the Baltic is sharply divided into an eastern 
and a western basin. The western basin is separated from 
the Kattegat by the Banish islands. 1 do not include the 
Belts and me CEresund in the western basin when 1 speak of the 
fanna of the latter. The eastern basin meets the western one 
in the meridian of the west coast of the Isle of Rttgen. 

Of the 241 invertebrate animals catalogued, 216 species 
have been found in the western, and hitherto only 69 in the 
eastern basin. 

Besides those mentioned, Acarina, Ostracoda, Infusoria, and 
lUiiaopoda exist in the Baltic ; but their enumeration miist be 
pQSt]>oned Until the species have been determined with more 
certainty, for which purpose further investigations are neces- 
saiy. 

Among the Infusoria, however, I will refer to P^dinium 
MllH.ti which appears in great abundance during the 
summer and autumn in the of Kiel as a luminous animal, 
and is of importance as food for Copepoda and the swarming 
embiyos of other Invertebrata. 


^ 'trantlated by W. B. BaUru, firom the concluding femiurlca 

amended by the author to the Ust of the Inrertsbrsta of the Bidtie, pie^ 
pared by hwan with the swristenoe of Profs, K. KupfiTor. K Hiickoh W. 

and of Dr. Bdtsehlb and uublishod as part of the report on the 
idijmtide multi of the expedition of the ateamdilp < Pommerama ’ in 1671 

t Xhienbetg, * Infnaioasthierchen/ p. 2M, pL 22. fig. 19. 
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llie ghell-bcaring Mollusca, to which the second volume of 
the ^ Fauna der Kider Bucht ’ is devoted, are particularly well 
fitted for comparisonB between animals of the same sneciea 
inhabiting both the North Sea and the Baltic. In all the 
shells are lighter than in spedmens of the same dimensions 
from the North Sea*. Stunting occurs also in the other 
classes of animals. Tims at Kiel the fore part of the body of 
Teinora hngicornvs is, on the average, only 1 millim. in 
length, whilst it liccomes 2 millims. long in individuals from 
Arendal. At Kiel Vectinaria helgica only attains a thickness 
of 6 millims. in front ; at Arendal this worm becomes so 
large that it attains a transverse diameter of 12 millims at its 
anterior end. Another worn, Travma Forbettiiy becomes 16 
millims. long, and 3-4 millims. thick at Wamomunde, and 
26 millims. Tong and 7 millims. thick (according to llathke) 
on the Norwegian coast. 

In the eastern basin of the Baltic the animals become far 
more stunted than in the western. Near Kiel Mytilus edulu 
becomes 8~9 centims. long ; in the eastern basin {e.g. on the 
Stolper Bank, near Gotland, near Dulard) this mollusk only 
attains a length of 3-4 centims. Mya arenaria^ Tellina bal- 
thicaj and Cardmm eduU differ less in the eastern basin, as 
far as Gotland, from the individuals of the same species in the 
western Imsin, than the individuals of Mytilus in tlie two 
basins differ from each other. This phenomenon is due to the 
f%ct that even in the western basin these moliusca are suiv 
rounded for the greater part of the year with but slightly salt 
water, as they inhabit the smaller depths. 

In Mytilus edulis and Tellina baUhica^ of the eastern basing 
the calcareous layers of the shell are extraordinarily thiiu 
After the death of the mollusk, the calcareous mass of the 
shell seems to disappear very spewily : for among the rooks of 
eastern Sweden, between Swooen and Gotland, and in the Cal<^ 
marsund, we found in the clayey mud of the searbottom a 
great many cuticular membranes of Mytilus edulia and TMina 
ZaUhioa most perfectly preserved. The two brown membtanes 
were often united at the dorsal margin by the ligament, as in 
the perfect shell. If a sea-bottom of this kind were upheaved 
the^ cuticular shells in the clay would appear just like thin 
impressions of JPOaidmicPy with all the curvatures and deforms^ 
tions by pressure with which we are acquainted in those fossi)l^ 
of the fine shales of secondary formations ; and we should fiidl 
into a great error if we were to conclude from these bending 
of the cuticular shells that the strata of clay had been b«t 
after they were laid dry, 

♦ < Fatma der Kieler Wueht,* Bd. li, p. aril. 
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By far the greater number of the Invertebrate of tlie Baltic 
arc alao inhabitants of the North Atlantic Ocean. Of many 
of them wc know tliat they are spread into the icy polar sea, 
and as far as the African coast. With regard to the shell- 
bearing mollusca. this was demonstrated in detail in the 
^ Fauna der Kieler Bucht.’ This wide distribution of the 
Baltic animalB, their ability to live in wann, temj>erate, and 
cold seas, liecomes intelligible when we have made ourselves 
acquainted with the tem]>emture8 which they have to endure 
in the Baltic. In the physico-cheiiiical section of this llej)ort 
it is shown by a table (xxxii.b foundefl upon three years’ 
observations by Dr. II. A. Meyer, that tlie differences of 
tenii>erature in the supcrtieial layer rose to 14®*9-20‘^ 
(«269-8-36‘’ F.), attained 13%3~17®*3 F.) 

at 5 fathoms, and even at a depth of 1(1 fathoms still amounted 
to 9®*2-12®‘2 {=*16®*5(>*-21®*96 F.). In all the strata of the 
water, even in the deepest, at the coldest season, tlie animals 
of the Baltic have to endure a temperature which sinks to the 
freeajing-point of salt water, therefore below zero (=32® F.). 
In summer and autumn, on the contrary, they are exjiosed to 
a pretty high temperature. The different temperatures which 
the individuals of a species experience in the course of a year 
in the Baltic are undergone at the mme time hy other indi- 
viduals of the same species which live in the MjeKliterraneau, 
the North Sea, and the north polar sea. Baltic CAmtahie^ 
onhf a eeleotion of stick Atlantic and Polar animals as are 
m^able of supporting great differences of temperature. For 
thus reason they may be called euryiherikal^ animals, in con- 
tradistinction to those animals which tlirive only in warm or 
cold and tolerably constant temp^atures, such as the tro})ical 
and exclusively arctic marine animals, both of wliich may on 
this account be denominated stenothermal^ animals. 

All the marine animals of the Baltic have further the faculty 
of living in sea^water containing a variable amount of salt ; 
those Baltic animals which also occur in the Mediterranean 
can bear a larger amount of salt than the Atlantic ocean con- 
tains. This i^ulty of the Baltic animals is by no means 
indicated by calling them brackish*water aniin&ls ; on tlie con- 
traiy, this expression carries our thoughts away from one of 
their most remarkable peculiarities ; for animals which can live 
not only in slightly but also in strongly salt water are not 
brsekisn-trater, but emyhaUneX animals. 

A very perfectly euryhaline animal is HydroUa ulme, 

* From wide, and heat, 

t From mvdr, ssrrow, sad heat, 
t From dffiiip wide, and dXr, mJ! 


6 ^ 



84 


Prof. K. MObius on iko 


Thifi Gasteropod becomes developed in the slightly salt water 
near Gotland to the same size as in more than normally salt 
lakes on the shore of the North Sea. 

Because the Baltic animals are eurythermal and enryhaline 
they are capable of living l)oth at small and great depths and 
of maintaining their ground throughout long geological periods* 
Among the animals catalogued there is only one true 
brackish-watcr animal, namefy Cordylophora Uxca$tr%8y a 

a 'pe which lives only in very slightly salt water, and perishes 
I in fresh water and in water containing a larger amount 
of salt^. 

Besides this brackish-water animal and the enryhaline ani- 
mals, a number of freshwater animals live in the eastern basin. 
Tliese arc such as can bear slightly salt water. Nature has 
not succeeded in habituating them to the larger amounts of 
salt in the western basin, altliough probably she makes fresh 
attempts every year to diffuse freshwater animals from the 
nioutlis of rivers and brack ish-water bays further into the sea. 
The pioneers constantly sent out, however, have been unable 
to force their way into the salter region. Such miscarriages 
of Nature in her constant forward march must render us ve^ 
cautious in estimating the value of experiments made in 
aquaria for the purpose of habituating freshwater animals to 
salt water and marine animals to fresh water. X refer here 
especially to the recent experiments of X’lateau upon 
aquattcuH and some other animalsf. 

The number of species diminishes suddenly when we pass 
from the shallow and more saline western basin into the deeper 
and less saline eastern basin. We found moat of the species 
of the latter at depths from 0-20 fathoms; thw became 
fewer at 20-50 fathoms, and very few from 50-95 fathoms. 

The following animals are inhabitants of the greater depths 
of the eastern basin : — 


Astarte borealis ........ 

Telit na balthica . . 

Cuma Raihkei 

Idotea entomon 

Astemma rujifrona 

Nemertea gesaererms 

Halieryptua apinuhaua . . . , 
Scoloj^a armiqer ....... 

Terebellidea t^trdmii 

PolgnoU cirrata 


down to 46 fathoms; 


49 

49 
60 

50 
60 
50 

46 

47 
95 


ft 

n 

ff 

» 

n 

7f 


* Bee p. 100 of the B^port, sad also Schultxe, 'BaU and Batwisk- 
lung von (Jtvrdyhpkora 1B7J, pp. 43-48. 

+ Acail. Belg. 1870, and Ann. & Mag. Nat HUt sar. 4. rob vS. 
1871, p. 302. ^ 
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Thus tile Crustiicea aud Vermen go dee^t. fiivalvo mol* 
lusca were no longer found in the great deptlis, although organic 
auhetancea still existed there, as is shown by Dr. Behrens 
from his investigations of samnles from the bottom. As the 
bivalve mollusca are among tliose ini})ortant animals whicli 
are capable of converting dead organic substances of the sea- 
bottom into living animm matter, the number of carnivorous 
animals must also be diminished where they are wanting, 
unless other mud-eaters carry out tlie business of the first 
primaration of flesh in their stead. 

Our knowledge of the physico-chemical conditions of the 

S Tcater depths is not sumcient to explain satisfactorily the 
isapp^arance of the animals. Besides the small amount of 
salt and the persistently low temperatiu‘e, one of the causes of 
the impoverishment of the fauna in the greater depths of the 
eastern basin of the Baltic must be sou^t in the weakening 
of the currents which assist the change of gases and carry 
food with them. 

The ten species which were found at depths of 46-06 
fathoms are all inhabitants of higher rt^ons. In general, the 
animals of the eastern basin of the mltic, as may be seen 
from the list of their localities, acc^ommodate themselves to 
various dqoths and to the most various conditions of the 
bottom. They possess a greater capacity of adaptation to 
differences in the amount of salt, in temperature, depth, and 
bottom, than those sjMjcies which occur only in the western 
basin. This veir pliable nature has given them the predomi- 
nance over the whole eastern region ; and here, theretore^ they 
can develop into enormous multitudes of individuals without 
having to maintain a contest for their dwelling-place and 
nouriimment with fresh immigrants from the west. 

The species which occur m particular abundance are the 
following : — lly^robia uhcp^ Mytilus TelKna baUkicay 

Cavdium eduhy Falannon squiUay Cuma Mathkmy Mysis ^tnn- 
ibsa, if. mdgariHj Gnmmarm locmtay Ponfoporeia Jimoratay 
Jdotm entomotiy i. tricusjndatay Jvera marinuy Tmxora longi- 
com{$y JPolynoi cirratay BcokmloB armiaery NephihyB ciliatay 
JVisrefr diversicohry Terd^ellideB Strdmtiy Ilalicryptui ^?nu- 
loBUBy MBmbranipora pihsay Alcyonidium mytiliy and Medusa 
aurita. 

The simultaneous production of many individuals of the 
same species at the same place is of importance for the nutri- 
tion of the edible fishes. As soon as these have found the 
dwelling-place of a great multitude of individuals of bivalve 
teollusca, worms, Crustacea, or other eatable ammAls, they can 
feed themselves with ease. This also explains why we often 
find in Ac stomachs of fishes many animals of the same species. 
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A great quantity of uniform nourishtioent in a r^on is 
therefore favourable to the growtli and fertility of fishes ; and 
it is this that collects the fishes in particular places in such 
quantities that a profitable fishery can be carried on there. 

The value which great quantities of animals of the same 
species may attain as fish-nourishment may l>e shown by an 
example. The oldest fishermen of Ellerbeck can numlm no 
year in which*they took so many herrings in Kiel harbour as 
111 the winter and spring of 1872. According to the estimates 
of MM. F. Holm and J. Schmidt, fish-deSers of Kiel, for 
three weeks, especially in January and February, 3000 undle 
of herrings (mixed with sprats) were taken doily. Each tmll 
consists of 80 fishes, contents of the stomachs of the 

herrings captured consisted chiefly of a small cnistacean, 
Temora Uyngicornis^ the fore body of which is only 1 niilliin. 
in length. Here and there among tliem there was another 
equally small CopepoJ, Dias lonqiremia. Vejry rarely some 
larger Crustacea (mgsis Jlexuom^ lilotea tricuapvlata^ or Qtmi^ 
7narm locuata) were intermixed with the food. Very often 
nothing but Ihnora longicornis was to be obseiwed in five or 
six samples of the contents of the stomach when examin<Mi 
microscopically. These little Crustacea filled the 8t<')machs of 
the liemngs as a stiff paste of a pale reddish colour : in the 
intestines there was a soft red excrement, in which tne legs. 
antenniB, and sperinatophora fegg-saes of the same CopejiOa 
were still recognizalde. On the 28th ot February I took from 
th(? stomach of a female heiTing, of 25 centims. length, V6 
cubic centim. of the above-mentioned stiff Tfewora-paste, and 
])laced it in spirits, in order to undertake subsequently an 
estimate of the number of animals eaten. The whole volume 
of the mass diluted with spirits amounted to 9 cubic centims. 
It was shaken up in the bottle in order to diffuse the crusta- 
ceiuis equally, and 1 cubic centim. of it was taken out. By 
counting this in portions 1 found in it 2130 specimens of 
l^emom longtcornia ; this numlier multiplied by 9 gives 19, *170 
Copopods in the contents of the stomach, consisting of 1*5 
cubic (Kjntini. of T^erwora-pastc. This gives 12,780 specimetis 
to 1 cubic centim. of the contents of the stomach. 

A female licrring, with a particularly full stomach, opened 
on the 24th of February, contained 4 cubic centims* of 
Tmora-paste, three ^cimens of and one Jdbleo 

tricuspiMa, The remora-paste was diluted with spirit until 
the whole mass made 18 cubic centims. Of this 1 cubic 
centim. was poured off after the Copepods had been ttnifmrmly 
diffused by snaking the bottle. At my request Dr. Blltsebu 
comited the Hnimals existing in it and founa 8206 specimens. 
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8205 X 80,896 was therefore the number of the Copepocln 
devoured* 1 cublu centim, consequently contained 15,223 
specimens. Counting the two ascertaiiuul numbers together 
and dividing them by two, wc obtain 14,000 sj)eeimcns as the 
avoragt*. number in 1. cubic centim, of 7W?w>r</-pa8te. 

I did not find 7hmom«pa8te in the stoinach of every her- 
ring or sprat that I opened, and in many only 1, or 0*75, or 
0*5 cub. centim. But if we consider tliat those specimens 
whose stomachs contained from 1 to 4 cubic contiras, of 
Temora-mM^ were taken quite at random from a great quan- 
tity of freshly caught animals, we sliall certainly not go too 
far if we* assume that every herring caught in Kiel Harbour 
had devoured 10,000 individuals of Temora during its sojouni 
there. Then, to tlie take of one day, of 3(K)0 wall,’’ each of 
80 fish, wc get 3(KM)x 80 X 10,000 aa 2400 millions of indi- 
viduals of Temora longioornis^ and to the take of tlirce weeks 
43,200 millions of these little crustaceans. 

That Temora hngicorniH existeil in fjreat abundance in 
Kiel Harbour at the time of the productive herring-fishery, 
was also proved by fishing with fine sarfaee-nets. It was easy 
to collexst many thousands of these animals. In herrings which 
had been taken near Eckerufbrde I also found many of them. 

Fof the capture of Cojicpoda and other small swimming 
aniiualB the herring possesses an excellent arrangement — we 
might say, a narrow-meshed lohster-jfot^ to which its mouth 
forms the entrance. This pot consists of the four branchial 
arches on each side, and of a close scries of teeth on each arch. 
In herrings 2(V23 centims. in length these teeth are of the 
following lengths : — on the first branchial arch T-lOmillims., 
on the second 3-4 millims., on the third 2-3 millims., and on 
the fourth 1*5-2 millims, ; and they stand so close together 
that there are two teeth at least in a space of 1 millim. 
As these teeth arc biconvex, the passages between them are 
much narrower than i millim. In the neighbourhood of the 
inner margin of each tooth, or that turned towards the. cavity 
of the mouth, tihere stand two rows of ejnnee — one row on the 
anterior, the other on the posU‘rior surface of the tooth. These 
spines arc from 0’2--0*3 millim. from each other. As the 
anterior row of spines stands a little nearer the inner edge of 
the tooth than the posterior row, the anterior spines of each 
tooth oven'cach the jposterior snines of that preening it. The 
Spines of neighbouring teeth also frequently push in between 
one another. The narrow-spaced latticework which is thus 
iKroducsd allows the passage of the water which is to flow 
^r branchial lamellse ; but small animals (down to 0*2 
and 0^1 millim. in diameter) which get into the mouth of the 
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herring with the water are separated from it by this braiicdiial 
basket, and accumu- 
lated at the back of 
the buccal cavity so as 
to be swallowed {see 
woodcut). 

The branchial bas- 
ket is constructed in 
the sprat exactly as in 
the herring. 

In most other hslies 
which occur in abun- 
dance in Kiel Bay, 
such as Behne rontra- 
ta^ Zoarcea liciparm^ 

A ngui Ua fiuviati 
Plateaaa vulnarisj 1\ 
jlesuSj Gaaus mor- 
rhua^f GaatproHteus 
acuUatuSj and Gcutie^ 
rosteua typinaclda^ th(* 
teeth of the branchial 
arches are shorter and 
further apart than in 
Clupm harengue and 
C* HprattuH, These 
fishes, therefore, can- 
not be competitors for 
food with the herrings 
and sprats. And that 
they are not so is Three teeth of the second branchial arch of the 
proved by the contents right side, from a herring 28 c^niinis. long. 

/. .1 ? .L 1 Ineide view fix>ni tlie cavity of the mouth, 

and so that the hinder aide of the teeth may 
also be seen. The two rows of spines ataiid 
at unequal distances from the inner martin 
of the tooth, as shown by the annexed ouh* 
line of a cross section of a tooth. 

Myaia aj^nuloaa, and Palomm aymlla) or of amall fishes, which 
they must seek chiefly at tlie bottom. 

I'he mackerel {Scomber acombrua) alone is famished wi& 
a branchial basket almost as close as that of the herring. As 
in the herring there are long teeth on their outer braiufiusl 
arches; in a small mackerel, 18 centims. long, the longest 
were 8 millims. long, and 0*8 milUm. Irom e(Sh other. At 
the sides also these teeth are famished with spines, which 
even longer and thinner than in the herring. The fbUowing 



of their stomachs, 
which UBoally consists 
of Mollusca and mo- 
derate^sized Crustacea 
( Oammarua locuata 
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three branchial arches of the mackerel^ however, bear no long 
teeth| but an outer and inner series of tubercles with spines. 
By means of this latticework of teeth and spines the mackerel, 
dite the herring, can easily tilter great masses of Cojpe^ds 
from the water. According to A. Boeckh (Forhandl. Vid. 
Selsk. Christ, 1864, p. 227), the autumn mackerel on tlie 
Norwegian coast become fattened by abundant Cowp^ 
nourishment. On the east coast of Schleswig and Holstein 
the mackerel appears in considerable quantities only from the 
beginning of July to the end of September ; from autumn to 
spring therefore, when the shoals of sprats and herrings 
appear here, the mackerel does not deprive tliem of any of 
their best food. 

Where multitudes of food-animals occur, there also, as a 
general rule, multitudes of fishes collect. 1 no herring pursue 
the Copepodsj and the cod ( Oadua morrAott) follow the herrings. 
For a long time there had not been so many large cod taken 
between the fortress of Friedrichsort and the village of Labo as 
in the winter of 1871-72, when the herrings were so plentiful. 

For car^in^ on the fishery, such a gatherinjj together of 
great shoals of fishes belonging to tlie same species is of great 
value. Social animals of the same kind lead a similar life. 
They seek their food in common, become sexually matiure at 
the same time, and collect, for the pur|x>86 •of spawning, at 
definite spots. Thus the fisnerman finds them at certain times 
in sp’eat numbi^s together, and can reckon beforehand on 
maung a good haul with propeily designed instruments of 
capture. But where many different species live, the fishennan 
cannot take an equal weight of fish with the same amount of 
labour, even when the sum of all the individuals in tlie same 
apace is as great as the number of individtials of a single species, 
because each different species has a different nature, and con- 
sequently must be circumvented in a different manner. Hence, 
whilst the rich southern fish-fauna breaks up the work of the 
fiahing<^p(mulation and renders it less remunerative, the 
northern nsh-fauna, which, although poorer in species, is rich 
in individuals, leads to a and remunerative concen- 

tration of the ousiness of fishery. 


XI * — On some new l^ecies ^ Stromatopora. By H. Alletkb 
NiOHOLftON, M.lf., D.&., F.R.S.E., &c., Professor of 
Natural Histoiy in University College, Toronto. 
fPUte IV.l 

The affinities of the singular ^us Strematopera have always 
been more or less uncertain, though there has been a general 
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tendency to regard the genus as being referable either to the 
Foraminiferaor to the sponges, or as constituting a connecting 
link between these two or&rs of Bhisopoda. in the present 
communication I propose to describe four new speoies of the 
genus from tlie Suunan and Devonian formations of Western 
Canada, all of which show certain points of relationship to the 
Spongiida wliich have not been noticed in the species already 
recorded by palajontologists. # 


1. Stronmtopora ostwlata^TSiclu PI. IV. figs. 1, 1 o. 

/ 5 >/>ec. char. Fossil forming large hemispherical masses, 
several inches in diameter, composed of innumerable delicate 
laminae, arranged concentrically, and separated by interspaces 
which are broken up by numerous slender vertical pillars, 
giving the whole a finely reticulate structure. The laminte 
are as thin as writing-paper ; and, with the intervening inter- 
spaces, there are about ten of them in the space of one line, 
liie upper surface of tlie mass is undulated and is quite smooth, 
except tor the presence of small rounde<l or conical elevations, 
perforated at the apex with rounded openings (PL ] V. fig. 1 a) 
and arranged with tolerable regularity m diagonal lines. 
These elevations have a width of about half a line, and appear 
to be of the nature of exhalant apertures or oscula. The lines 
of oscula are placed at distances apart of from four to five 
lines ; and the oscula in each line are about the same distance 
from one another. When the mass is broken, similar oscuK- 
ferous surfaces arc found to exist throughout the whole, ar- 
ranged concenti-ically with one another, and separated by 
spaces varying from two to three lines in thickness, these 
spacers being occupied by the ordinary laminated or reticulated 
tissue of the fossil. Laterally the lamince and osculiferous 
surfaces, instead of being concentrically aiTariged as regards 
the entire mass, terminate in a seriea of rounded, nipple-shaped 

E rominences, each of which is composed of thin concentric 
iminsB which scale ofi* like the coats of an onion. The lateral 
surfaces of the fossil thus come to exhibit an extraordinary 
nodulated and botryoidal appearance (PI. IV. fig. 1). 

It is impossible to give in a few words any adequate diagnosis 
of this most remarkable fossil^ which appears to throw con- 
siderable light u|>on the aflinities of the genus StromatoporqL^ 
if, indeed, it does not truly constitute a new genus. In the 
fact that its main bulk consists of a succession of thin calcareous 
lamince, with intermediate vertical props, pillars, or dissepi^ 
ments, marking off minute cellular compartments, onfiioltm 
agrees entirely with the typical spwies of Btrimeitsopo^ and 
in tlic great number of laminse in a given space it dosely 
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imembles S. striaieUay D’Orb. It exhibits, however, two pecu- 
liarities which, BO far as 1 am aware, are altogether ani(j[ac. 

In the first place, it ie not com^sed, as are 8, Btrtaiellay 
D’Orb,, and 8* csonoentricay Goldf. (which it most nearly re- 
sembles in general form), of a succession of lamines concen- 
trically arranged round an imaginaiy centre or centres. On 
the contrary, in the present species, intercalated amongst tlie 
general enveloping concentric laminaa of tlie mass is a series 
of cylindrical masses, each comp)Bed of laminw concentric 
with its long axis^ and each terminating (probably at both 
ends, though this is not shown; in a rounded nipple-shaped 
extremity. Buperiorly these laminated cylinders are enveloi>ed 
by lammce which are concentric to the whole mass, so that the 
outermost sur<‘a(‘c is simply undulating. On two of the sides 
of tlu* fossil the ends of the above-mentioned cylinders protrude 
as so many nipple-shaped conical prominences, giving these 
as)>ects oi the mass very much the appearance of the peculiar 
inorganic structure known as ‘‘cone-in-cone.” 

In the seOond place, a still more remarkable feature is pre- 
sented by the upper surlace of the fossil. The specimens are 
so highly mineralized (as is always the case with the fossils of 
the aolouiites of the Guelph formation) that the smooth un- 
dulating upper surfaces of me laminae exhibit no structure that 
can be made out with the lens. If any pores existed, as is 
most probable, they cannot now be detected. The upper 
surface, however, exhibits tolerably regular diagonal lines of 
small conical papilte, some of which at any rate are unmis- 
takably perforated by rounded apertures. It is true that some 
of these eminences do not show any sign of being perforated ; 
but this is probably, indeed almost certainly, due to tne peculiar 
condition of mineralization of the fossil. The perforated 
eminences are distant from two to four lines from one another ; 
and the diagonal rows stand about as far apart The apjiear- 
ance presented by the upper surface, with its perforated papillae, 
thus comes to simulate somewhat tlie root oi' a fossil plant like 
BHgmannay with the points whence the rootlets proceeded. 
The eminences thoraselvea are but slightly elevated above the 
general surface ; and the apical aperture has a diameter of about 
one thirtieth of an inch, blot only does tiio outermost or 
highest lamina of the fossil exhibit the above appearance, but 
the same struotuxe reappears at intervals of two to tliree lines 
all through the mass, each surface being concentric with the 
receding one, and separated from it by reticulated tissue. It 
IS ptobaMe, therefore, that we should regard the fossil as really 
eonsisting of thin crusts, which are only accidentally supers 
imposed one above the otW. 
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A structure apparently analogous to the above has hem 
described Pal. Foss. pp. 12 & 66) as occurring in 

Stromatopora striateiU^ D’Orb.. 8» concentricUf Ooldf., ana S» 
{Oaunopora) plojcmtOy rliill. In the first of these, accoidinjap 
to M^Coy, the general laminated structore of the mass is 
traversed nearly at right angles by vertical vermicular per- 
forations about one fourth oi a line in diameter,’^ at distances 
varying from one to two liiies apart j and esseutialljr the same 
tiling is seen in the other two species above mentioned. In 
the present species, however, there is no evidence that the 
apertures on tne auriaccs of the successive osculiferous lasers 
communicate internally with vermicular tubes, though it is 
possible that they do ; whilst the apertures are plac^ at the 
summit of small rounded or conical elevations, and arc com- 
paratively remote and large. 

It can hardly be doubted that the perforated eminences of 
StTomaiofwra oatiolata correspond witn the ^^oscula” of the 
genuine sponges. Indeed the surface of this species reminds 
one very strongly of the well-known genus ForoBpontfia or 
Manon. The probability that iSVwwa<5<y>ora is truly referable 
to the Calcispongifti is thus rendered stronger than it would have 
appeared from the evidence formerly in our jiossession. If, 
however, it should be found that these uscula are not present in 
all the species at present referred to Htromaiopota (and they 
have certainly not nitherto been recognized in the majority of 
forms), then it might be advisable to divide the genus into 
two, retaining RtroTnatopora for the species without oscules, 
and forming a fresh genus for those in which these apertures 
are present. The former would thus lx> neariy allied to the 
Foraniinifera, whilst the latter would lead from the Forami- 
nifera to the CalcisiKingiaj. 

The specimens of ntromatopora oatiolata from which the 
above description was taken were presented to the Museum of 
the University of l^oronto by mcir discoverer, Mr. John 
Wilkie. The 8p(scies itself cannot possibly be confounded 
with any previously described form. 

Loc, and Form, In the yellow crystalline dolomite of the 
Guelph formation (Middle Silurian), Guelph, Ontario. As- 
sociated with numerous specimens of Btromkopora conoentricat 
Goldf. 

2. Btromatopora titberculataj Nich. PL IV. figs. 2, 2 a. 

/SJfw. char. Fossil forming crusts of varying thickness and 
often covering large surfaces, composed of numerous concentric 
calcareous laminae, separated by delicate calcareous rods <nr 
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pillawi, which arc dlsjwsed at right angles to the iaminse and 
mark off minute cellular compnxtnionts or iutergpacett. The 
laminae and intervening spaces are about five in the space of 
a line ; and the vertical jnllara are comparatively strong, and 
^ placed at proportionally remote intervals. The upper surface 
of the mass (rl. IV. fig. 2) is mote or less strongly undulated, 
and is covered wnth closc-sct, conical, clavafe, or fungiform 
tubercles, the elevation of which is about one twenty-fifth of 
an inch above the general surface. The tub(»Tclc8 ap|>ear to 
be sometimes perforated, hut are more commonly impenorato, 
and they are placed in irregular sinuous lines. They are 
separated from one another by about their own width (morts or 
less), one twenty-fifth of an bch. Where this fossil is broken 
it is seen that similar tul)erculated surfaces occur at various 
deptlis in the mass, coticentric with one another, and sejmrated 
by laminated and reticulated tissue. 

This singular Bpeci(3S is readily distinguished by its very 
coarse i*cticulation (coarser than in any other species of Stro^ 
matoporavfiih which 1 am a<^quainted), and by tlie tul)ercuJated 
nature of the surface. There is no prooi that the vertical 
pillars whicii separate the different lamiiue of the mass are 
nollow; and there is mson to believe that they are eer- 
taii|ly solid. As a rule, also, no perforations can Ixj delected 
in thesurface-tubcrclcs ; and the true natm*e of the latter is thus 
rendered a matter of question. In some specimens, however, 
the tubercles appear to be distinctly perforated at their apices. 
Many examples exhibit rounded openings or tubes, from half 
a line to a line in diameter, de^^eending at right angles to the 
mass, and placed at varying intervals. These openings are 
not elevatea aliove the general surface. They are not constant 
in their occurrence, though very generally present ; and I have 
not been able to satisfy myself that tliey arc not truly extra- 
neous to the fossil. They may, {lerhaps, lie annelidous in 
their nature ; or they may be due to the tact that the organism 
has envelop^ a colony of Byringoporaj which has subsequently 
been dissolved away. In one specimen the crust seems to 
have been supported upon a wrinkled calcareous base, very 
aimilar to the epitheca of Favositea gothhndica* Tlie crusts 
vary in thickness from three or four lines to two inches or more j 
but the latter specimens are to be regarded as being composed of 
a succession ox crusts superimposed, tlie younger upon the older. 

Zoo. and Form. Common in a silicified conaition in the 
Oomiferous Limestone (Devonian) of Ri^way axul Port Col- 
borne, on the north shore of Lake Ene, Canada West 
Collected by the autlior. 
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3. Stramatopora granulafay Nich* PL IV. figB. 8, 8 a. 

Spec. char. Fossil forming thin crusts (usually about half 
an inch in thickness), often occupying very extensive surfaces. 
Composed of concentric calcareous latninm, about ten in the 
space of a line, separated by interspaces wnich are mini^tely * 
broken up into cells by numerous delicate vertical rods. 
Surface regularly undulating, often raised into chimney-like 
or conical elevations, which, however, are never perforated. 
The entire surface is covered with a fine miliary granulation, 
constituted by minute conical pustules, jdaeed close together, 
about one hundredth of an incdi apart, and apparently impc^r- 
forate. Exfoliated and broken specimens show that similar 
granulated surfaces occur at small intervals throughout the 
crust 

StrOmeUepora granvlata is nearly allied to S. t%i}>erculata. 
from which, however, it can be readily separated, even in small 
fragments. It is recognized by the much finer reticulation ot 
the lamina' and vertical rods (PL IV, fig. 3 a), and by the 
minute crowded tubercles which cover the whole surface being 
so closely placed as to be often nearly in contact. Though 
many of the specimens show larger or smaller erateriform 
elevations, I have been unable to detect any perforations or 
afiertures in the surface. Usually the surface-layers exfoliate 
round numerous points, giving the upper suri'ace of the fossil 
quite a characteristic appearance, wnich is wanting in 8. tv-- 
hercuiafa. One specimen observed by me covered a slab 
about flirec feet in length by two feet in width, with an average 
thickness of about half an inch. 

Loc. and Form. Not uncommon in a silicified condition in 
the Comifi'rous Limestone (Devonian) of Port Colbomc and 
Savage’s Quarry, Wainfleet, on the north shore of Lake Erie, 
Canada West. Collecte^d by the author. 

4. Stromatopora mammUiatay Nich. PL IV. fig. 4. 

Spec, char. Fossil forming thin crusts, about two or three 
lines in thickness, often covering extensive surfaces. Crust 
composed of successive concentric calcareous laminie, separated 
by interspaces, broken up by vertical rods. Surface un- 
dulating, and exhibiting a series of large conical elevations, 
about one fifth of an inch in height and the same in diameter 
at the liase, placed at distances apart varying from one fifth 
of an inch to half an inch. Most of these conical elevatioiiS 
show no signs of being perforated ; but some appear to have 
apertures at tlieir summits. The surface between these eleva- 
tions is roughened by small tubercles and irregular ridgW. 

Nothing could be more distinct than the aspect of this very 
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remarkable species, the large conical elevations which cover 
its surface giving it (^actly the appearance of an undulating 
plain covered with numerous small volcanos. Superficially 
examined, it presents a striking resemblance to many recent 
s[)Ouges ; but £ liavo not been able to satisfy myself that the 
conidUl elevations just alluded to are really of the nature of 
oscula. Some of them certainly look as if thw were perforated ; 
but moat show no signs of any aperture. This may be due to 
the manner in which the fossil has been preserved ; but J can- 
not speak positively upon this point. The inti^rnal structure 
of all the examples which I possess of this s})ecies is much 
more imiierfectly preserved than is the case with the othei 
species here described, and I have simply been able to satisfy 
myself that it is essentially the same as is characteristic of Stro^ 
matopom in general, 1 have seen crusts of this species covering 
an area of several squjurc feet ; but it is by no meansi common 
in its occurrence. 

Loc. and Form. Rare, in a silicified condition, in the Cor- 
niforous Liniostotie (Devonian) of Port Oolborne, on the north 
shore of Lake Erie, Canada West. Collected by the author, 

5. Stromatiypova coftcentrtcaj Goldf, 

Besides the preceding three species 1 have found in tlie 
Corniferous limestone of Canada spmmens which are im- 
distinguishable from Hiromatopora concentric^ ^ fluldfuss. As, 
however, none of these specimens exhibit their surface it cannot 
be positively asserted that they belong to this familiar Devonian 
species. 

EXPLANATION OF PLATE IV, 


Fmgm^t of Seromaio)Hira osiMataf Nich., natural size, 

Wif. 1 0 . Frarasni of the same, eularged, to show the oscula on the 
surrace, 


9. Fragment of ^onuUopora tuhercuiata, Nich., natural sizo. 

9 a. Lateral view of a rngment of the same, enlarged, to show the 
retioulAtd structure. 


J%, 8. FragiiiMai^^ll t^romatopora granelata, Nioh., natural luze, showing 
the graaplat^ surface, 

3 0 ^ Lateral view of a fragment of the same, enlarged to show the 
reticulate struoture. 


Fig* 4. Fragment of Stromaiopora mamtniUaiaf Nich., natural size. 


XII . — A ^Jueromtd from Australia^ and Arctuxidm from 
South AJrioa* By t^le Rav. Thomas R. R. SrEUBiKa^ M,A. 
[Plate m,A. figs, 1 -^ 0 ,! 

The cfuataceans described in this paper presented themselves 
emong the sand and fragments shaken in transit from a variety 
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of sponges and gorgonias sent me by Mr* Wilson Saunders* 
The Spnasromid, shown in fig. 1, occurred in a collection from 
Swan River, S.W* Australia ; the Arcturid®, figs. 2 and 8, 
in one from Fort Elizabeth. Algoa Bay, South Africa. 
Fig. 1 appears to be a Cymoaocen ; it has the setose tail and 
taih-appendages of that genus, the tail-jiic^oc terrainatiiig^n 
deep notch, occupied by a produced central plate or lobe. Tl^ , 
boc^ is very convex, with the sides parallel ; the flagella of 
both pairs of antenn® are multiarticulate ; the branches of 
the tail-apptmdages do not close one under the other. 

The sjiecies would be appropriately named Cymodocm tw- 
herculosa ; for though the fii*st segment of the pereion is smooth 
and marbled, the five following segments are adorned and 
almost covered wnth rows of shining tuliercles. Tubercles 
can be detected among the matted hairs of the pleon and uro- 
poda ; and notably a row of three is conspicuous on the lobe 
which runs out into the notch at the end of the tail-piece. 
The branches of the nropoda have, a pair of smooth shining 
tips at the extremity of each. The head, whidi is nearly aa 
broad as the body, is long and sloping ; its frontal border has 
two small norttnl-like prominences in the centre; a lower 
frontal margin is adorned with tem teeth or turrets, divided 
into two sets of five, and exhibiting lietween them a still 
lower frontal plate with two shining lobes. The colour of the 
mouth is red, of the claws brown. The length of the animal ts 
rather under half an inch ; but, in spite of the small size, the 
beauty of tlie details makes it an object of considerable int^fest. 

Fig. 2 represents an animal of still more remarkable ap- 
pearance, which pretty clearly belongs to the genus Arcturm 
of Latlreille, a genus aescribcu by Spmee Bate and Westwood 
as remarkable among the Isopoda for its slender cylindricivl 
form, the length of its lower pair of antenn®. and the delicate 
ciliated structure of the four anterior pairs or leffs, whilst the 
hind ones are short and very robust.” Our Amcan species 
aj^ees with all these details, except that the bulging character 
of the fourth segment of the pereion is scarcely consistent 
with such a description as a slender cylindrical form.” It 
still seems an open question whether the British Arciuri ought 
not to be separated from A. the type of the genus, 

which has the fourth segment of the body scarcely longer than 
the others, and the lower antenn® terminated by multiarticu- 
late flagella. Were the genus Lmcid or Leamia reviv^ to 
receive them, the species now under consideration would join 
them in it, its fourth segment having a very conspicuous 
velopment, and the lower anteun® Wring three-jokitad m- 
curved flagella like those of our British species. Meanwhile 
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it may be described as Arcturti$ eorniffer^ taking its specific 
name f5rom its numerous hom-like protuberances, seven of 
which surmount as many separate segments ; wliile the fourth 
segment carries no less than six cone-like swellings, the two 
largest of which are on the median line of the back, the front 
-*16 bbing ]>recede(l, and the hinder one in like manner fol- 
os<ed, by a smaller Haiikiug pair of heights. 

'i ne upper antenna? extend only as far as the second joint of 
the lower ones ; they arc slender and apparently three- join tod, 
the last articulation Ixsing the long<*st and ending obtusely. 
The lower antenna? are stout, and equal in length to half that 
of the rest of the animal : the second joint is notelied ; the 
fourth joint is considerably the longest: the third and fifth 
are also long and about equal in size. The eyes are jiromi- 
neiit. The marsupial jiouch of the fourth segment has a row 
of tubercles just below the hinge-line; and in die rear 
of this, three small a|)ertures are visible in the v'entral 
surface. 

The Bev. A. M. Norman kindly informs me that tlio draw- 
ing of this species which I sent him comt‘8 near to Leachia 
nodam of Dana, but that he should Uositate to unite the species 
on the evidence of the figures which he has seen, the 
spiny processes on the segments being somewhat differently 
arranged. 

Of fig. 8 four specimens occurred, obviously belonging to 
the same genus as fig. 2. Three of these had masses of red 
granular matter clinging to the lower surface ; but whether 
diis consisted of the eggs or of some extraneous substance it 
is not easy to say. All these four lie flat, in a posture very dif- 
ferent from the strange angulai ity shown by Arcturmaonnyer 
in common with our Britisli Arcturida * : neither d<> they pos- 
sess any remarkable protuberances ; the segmentation^ how- 
ever, is the same. Tne anterior legs are slender and ciliated, 
the three hinder pairs bcii^ stout by comparison, though not 
lAisoltttely very ifobust. The upper antennie extend beyond 
fihe second joint of the lower, ana terminate in a point. The 
lower antennee display a prominent angle on the second joint ; 
the third and fourth joints are each respectively longmr than 
those which P^edc them ; the fifth is not quite so long as 
the fou^. The fourth segment of the body, viewed tfom 
above, is coffin-shaped, and has two small tubercles on tlie 
median line* The eyes ate prominent. The whole length, 
anfounm included, is about hidf an inch. The colour of the 
SpacimeDiS is a more or less purplish brown, closely speckle 
all over with dark spots* Arctums Unmtm may be offered as 
a spemfio name for these creatures, as they seem to hold 
N. Hint Ser. 4. Voh xii. 7 
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themselves with bodj. tail, and antennas all in one line, 
instead of assuming tne angular prancing attitude of their 
congeners. 

A fifth specimen differs from the other four in having the 
liead wider and the fourth segment of the body much namwCT, 
and in being witliout any dark markings on the skin. This 
is probably the male. 

EXPLANATION OF PLATE IH. A. %». 1-Sa. 

Fi^. 1. Cj/modoeea tuherculo$a', 1 a, underside of tail-pieoe; li, leg. 

2. Arcturm conuf/er. 

Fig, 3, Afxtiirw linealtts j 8 a, ono of the upper anteuu®. 


XIIL — On a new Species of Cellepora. 

By Edward rARFrrr, Esq. 

[Plate III.B. figs, l-n.] 

To the Editors of the Annals ami Magazine of Natural History^ 

Gentlemen, 

I beg to introduce to you a new spt'cies of Cellepora dis- 
covered by me at Exmouth in the autumn of 1872^ a descrip- 
tion and figures of which 1 enclose. I have named it Cellepora 
hemisphcnricay from the C(*ll8 forming little hemispherical 
masses. It appears to be perfectly distinct from any thing I 
can find, either amongst tlie fossil or recenf species. 

I am, Gentlemen, 

Yours obediently, 

Exeter, June 11, 1873. EdwaRD PARPriT. 

Cellepora hemiephcsrica^ n. »p. 

Cells heaped together irregularly into, generally speaking, 
hemispherical masses ; mouth simple, elliptical ; cells variously 
formed, but generally ovate, white, shining, and thickly per- 
forated ; sometimes they are very much inflated, and in other 
specimens they arc more or less depressed ; many of tJie cells 
are mouthless, or open into other contiguous cells. A vicularium 
or vibraculum very rarely developed ; I have only seen one j 
and this, 1 think, was abnormal, as it was in the bac^ of the 
cell. Oviceli ? Animal ? 

The minute masses of cells are attached by the somewhat 
flattened underside to the branches of Sertularia oibieitina : the 
edges of tlie mass slightly curve, so as to fix themselves firmly 
to the brimeh ; they measure generally about one 2fith of an 
inch in diameter. 
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The mouths of the cells are generally placed so as to come 
betwe^ two other cells, and they are so pressed down as to he 
discovered with difficnl^ ; and it frequently happens that no 
mouth can be discovered over the whole upper surface, but 
one or two may be found on the edge of the mass. 

The arrangement of the cells, if arrangement it can be 
called, reminds me more of Oeli^epora in^formata^ a Miocene 
species described by Lonsdale in the first volume of the 
^Quarterly Journal of the Geological Society,* p. 606. The 
form of the cells, and their heaping together and being fora- 
minateii, gives a certain resemblance to them ; but in the fossil 
rather regular layers of cells can be traced, similar to those in 
old specimens of C. pumicosa^ while in the recent species we 
have in view tliey arc so minute that I cannot satisfy myself on 
this point. 

Large masses of Serttdaria were cast ashore last autumn 
and winter on the beach at Exmouth. I collected a good 
many of them, and on some I discovered this species ; they 
are principally on the lower branches of the Sertiilarian, I 
shall send specimens to tlie British Museum. 

EXPLANATION OF PLATE III. B. figs. 1-6. 

Fio* 1. Groups of cells, natural size. 

Fw, 2. Enlarged. * 

JFW. 8. Removed from the Scrtularian. 

Fkfi, 4, 5. Front and Ihteral views of cells. 

jyp. 6. The beginning of a group with four cells, mouthless, or opening 
into a common elongated cell. 


XIV . — Deecriptione of n&w 8p^e8 of Foaeorial Ilymenoptera 
in tlw Collection of the Britieh Museum. By ITKEDEHrCK 
Smith, Assistant in the Zoological Department, British 
Museum. 

[Confinusd firom p. 5l!i.} 

Family Crabr(mid». 

Genus TKtPOXYiiON, Latr. 

Trypoxylon vagum. 

Female. Len/^^h 6| lines. Black, adorned with golden 
pubescence; abaomen pale testaceous at the base. Head 
opaque ; the faw and cnypeus with silvery pubescence, that 
slpove ine insertion of the antennss and in the sinus of the eyes 
has a golden lustre ; the cheeks silvery^ the mandibles and 
apex of the scape ferruginous. Thorax: the anterio 
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margin of the protborax transverse and eltevated, the posterior 
margin fringed witli golden pubescence ; the mesothor« 
smooth and shining, its lateral and posterior margins with 
golden pubescence ; a band of golden pubescence cmsses the 
postscutellum from the insertion of the posterior wings ; 
sides of the metalhorax, which is smooth and shining, with 
pale golden pul^escence ; tlie tibia* and tarsi ferruginous, the 
posterior pair more or less fuscous ; the tips of the femora and 
the underside of the posterior pair ferruginous; win^ sub- 
hyaline, with afuscouHcloud in the marginal cell. Abaomen ; 
tlie first and second segments above, the base of the third, and 
the apical margins of the following segments narrowly pale 
testaci^ous ; beneath, entirely tesUiceous, with a few iiTCgular 
fuscous stains, and covered thinly witli a fine changeable golden 
pubescence. 

ffab. St Paulo. 

Trypoxylon superhmi. 

Femah. Length 6 lines. Head and thorax black, and 
adorned with bright golden pubescence ; abdomen and legs 
pale rufo-testaceoufl. Tle^id : the face and clypeus covert 
. with briglit golden puWseence ; the chc<‘ks with a change*- 
able pale golden pile, which, in certain lights, has a silvery 
brillianey ; the paipi and mandibles testaceous yellow, ih$ 
latter rufo-piceous at their apex ; the scajxj, and four or 
five of the following joints of the anffennee, ferruginous. 
Thorax: the prothorax and tegulce pole fenuginous, the 
posterior margin of the former, the marguis of the mesothorax, 
the postscutellum, and tlie xnetathorax adorned with bright 
goldcm pubescence ; at the base of the metathorax is a sub- 
triangular space covered with very short pubescence, or golden 
pile ; the sides of the thorax and also beneath clothed with 
changeable fine golden pile, which^ on the pectus, has a silvery 
lustre; wings flavo-liyaline and iridescent, the nervures fer- 
ruginous. Abdomen: the apical margins of the segments 
usually more or less block, sometimes rufo-piceous, and m some 
examples only faintly coloured with darker ferruginous. 

Hah. Ega. 

Trypoxylon rugifronB. 

Fmak. Length 6^ lines. Head and thorax black, and 
adorned with golden pile; tlie abdomen and legs pale 
ginons. Head : an ovate space on the face, below the anterior 
stemma, rugose ; the head otherwise covered with pale mtden 
pile, that on the cheeks and clypeus having a silvery Inri^tuess 
in certain lights ; the scape and two b^l joints of thc fla* 
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gdilum of the anteniue. as well as the mandibles^ fermginous. 
Thorax smooth and shining, and more or less covered with 
pale golden pubescence ; tlie mesothorax, the scutellum, and 
metatuorax usually destitute of pubescence; a deep longitudinal 
sulcation at the btisc of the mendhorax, from wliich a groove 
runs down to its apex; wings flavo-hyaline, tlie nervurea 
ferruginous. Al>domen smooth and shining, with the {Xitiole 
more or less obscure at the base. 

//(!&• Ega. 

Ttfpoxyhm }*evifrom. 

FemaU* Ixmgth 6J linos. Head and tliorax black, and 
adorned with gmden pile. Coloured the same as rugtjronsy 
with those differences : the two apical Joints of the* antennae 
ferruginous, and the petiole of the abdomen not discoloured. 
The specific differences are, that the space b(dow the anterior 
stemma is covered with delicate shallow punctures, an<l it has 
a central longitudinal channel which terminates in a slightly 
raised tubercle above the insertion of the antennsR ; tlie racta- 



Trypoxylon fabricator. 

Female. Length 5^ lines. Black, smooth and shining, with 
the basal margins of the second and third segments of the 
abdomen nifo-testaceous. Head : the clj'peus, lower part 
of the cheeks, and the sinus of the eyes clothed with goideu 
pubescence ; the mandibles, base and apex of the sc^>e, and 
the first joint of the flagellum at its a]>ex, and also breath, 
rufo*-testaceous ; the d^ned space in front of the anterior 
ocdlus with a few irregular shallow punctures ; from its 
anterior margin an elevated carina runs aown to the insertion 
of the auteimsB* Thorax : tlie margins of the pro- and meso- 
thorax with golden pubescence ; the sides of the motathorax 
have a paler pubescence ; at its base is a deep central sulcation, 
which IS inmstinctly and transversely striated ; the oblique 
truncation has a second broad ^ove, whidi runs to the apex ; 
wings hyaline and iridescent, tiie nervures black ; the articu- 
lations of the leM are pale; the anterior tibim and tarsi 
palest ; the basal jmnt of the intermediate tarsi white at the base* 
The male closely resembles the other sex, but has the defined 
sjpaoe on the front rugose ; the legs are darker, and the trans- 
verse strialion on the metathorax m stronger. ^ 

Mal^. £ga; Catagallo (Braxil). 
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Genas O&abrO; Fabr« 

Orabro naatcornis. 

Female. Length 8-8^ lines. Biack| with ydlow msxki&fpi ; 
the clypeuR covered with briglit silvery pubescence, emd havm^ 
an acute tooth in the middle of its anterior margin. Heaa 
large, subquadrate, and a little wider than the thorax ; the 
chcckR covered with silvery jnlc ; the scape of the antennas 
bright yellow ; the mandibles yellowish white. Thorax : the 
collar, tubercles, an ovate spot on each side of the scutellom 
at its base, and another which is united to it at its side, yellow ; 
the wings hyaline and iridescent ; the nervures black ; the 
tegulaa honey-yellow: the eoxaj and femora beneath yellowish 
white ; the tibico pale ferruginous ; the tarsi whitish ; the 
femora above, and the intermediate and posterior tibise outside, 
rufo-piceous, sometimes blackish. Abdomen; the apical 
margins of the segments narrowly rufo-piceous ; the biuiai 
margins have on each side a yellow fascia, which widens into 
a large macula at tlie extreme lateral margins ; the apical seg- 
ment canaliculatcd and bright ferruginous ; beneath, tne second 
segment is usually almost entirely yellow, and the third has 
^two pale yellow spots ; the markings l^neath are variable in 
the three tixamples examined, as is also the colouring of the 
legs in its intensity. 

Mob. Ega; St. Taulo. 

Crabro ptignane. 

Female. Length 2i lines. Black ; head and thorax marked 
nnd spotted with yellow. The scape of tlie antennae, tlie palpi, 
and mandibles yellow ; the flagellum fulvous; the clypeus 
covered with bright silvery pubescence ; a longitudinal groove 
along the outer margins ot the eyes, which is fiued with silvery 
pubescence. Thorax : the collar, tubercles, an ovate spot at 
the lateral angles of the base of the scutcllum. two curved lines 
on the meiaihorax laterally, immediately behind the insertion 
of the wings, yellow ; the metathorax coarsely rugose ; the 
niesothorax shining, and finely and closely punctured: wings 
Bubhyaline, iridescent, and with the nervures block ; the dbSe 
and tarsi yellow. Abdomen smooth and shining ; the fifth 
segment with a fine cinereous pile ; the apical segment fer^ 
ruginous. 

Uab. Para. 

Crabro megacqs^hala. 

Female. Length 2i lines. Black; head very large^ rathm^ 
wider than the thorax, and oblong- quadrate. Head ; the ahape 
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of the antetmie and a line at the base of the mandibles yellow^ 
the latter otherwise ferruginous; the flagellum fulvous. 
Thorax : the collar, tegulce, two ovate sj) 0 t 8 on the scutollum 
laterally, and a line united to them, running up to its base, as 
well as the postscutellum, yellow j the legs yellow, with tlic 
posterior femora rufo-tcstaccous ; wings hyaline and iridescent, 
with the ncrvurcs fusco-fernigirious. Abdomen : an ovate 
yellow spot on the second, third, and fourth segments laterally, 
close to the outer margins. 
i/oJ. Tara, 

Crahro carinatus^ 

FmxaJf. Length 4 lines. Black ; head and thorax marked 
with yellow ; abdomen fasciated with tlic same. Head large^ 
8ub(jinwlrate above, and rather wider than the thorax ; oeelli 
in a curve ; the clypeus with silvery pulx^sccnce, and die chec ks 
with bright, changeable, silvery pile : the scape of the antenna} 
and a line at tlic base of tlie mandibles yellow. Thorax : the 
collar, tuWcles, a line at the base of the seutcdlum, the post- 
sctttcllum, and all the tibia* in front yellow ; the legs sometimes 
rufo-piceouH : the mesothorax with two elevatti(r abbreviiit(‘d 
Carina' on tlie disk anteriorly ; the disk rugose ; the lueta- 
tborax with a deep, central, longitudinal channel ; the en- 
closed space at its base obliquely rugose j the truncation with 
shalhiw, transverse, coarse stride; wings flavo-hyaline, tlio 
uervures pale ferruginous. Ablomeu: the first segment 
Strongly punctured, the second less strongly so, the following 
impunctate ; the segments margined posteriorly, and with 
broad yellow fascia), wliicdi extend over the margiiiation ; the 
first segment without a fascia ; the apical segment yellow and 
canalicuialed. 
ifoJ. St. Paulo ; Ega. 

Orahro aculpti^atua. 

Female, Length 5i linos* Black; the scape of the an- 
iennas, scutellum, poslscutellum, and legs beneath yellow. 
Head as wide as the tliorax ; ocelli in a triangle ; coixvmly 
mimBe with confluent punctures; clypeus sharply carinate 
and densely covered witlx silvery pubescence. The anterior 
margin of the prothorax elevated into a sharp c^rina, which 
terminates laterally in an acute tooth ; the anterior portion of 
the mesothorax, before the insertion of the wings, coarsely 
sculptured with divergent strisB or grooves ; the posterior 
mrtion with <iblo:^ longitudinal punctures disposed m royrs ; 
me metatborax with a coarse reticulation, composed of large 
4m21ow punctures ; at the sides it has an oblique coarse stria^ 
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tion; the rest of the thorax beneath has la^e shallow 
punctures ; the tarsi pale yellow, with the apical joints black : 
wings subhyaline, nervures fuscous. Abaomen : the basal 
segment strongly punctured, with its apical mar^ opaque 
and finely shagreened ; the second, third, and fourtn segments 
arc transversely and evenly 8triat<*d at their base ; the middle 
})ortioii is strongly punctured, and the apical is shagreened ; 
the following segments are smooth and shining; the fifth 
segment has a few punctures at its apical margin, and the 
terminal segment is canaliculate^ and punctured, and h^ a 
tuft of golden seta* on each side ; Ijeneath, smooth and shining, 
the second segment having, on each side, a large ovate space, 
■which is semiopaque, and covered with fine, thii», noary 
pile. 

Tfnh, Ega. 

This species l)i*longs to 8t. Fargeau’s subgeuus Ceratocalus^ 
and is a most remarkably sculptured insect. 

Vrabro deniatm. 

Female, Length lines. Black, with ^*ellow markings ; 
a stout tooth in the middle of the anterior margin of the 
elypeus, and a smaller one on each aide at the lateral angles ; 
the checks have also a shari) tooth at their lower j)ostcrior 
angles. Head large, subquaarate, and wider tlian the thorax ; 
the ocelli in a curve on the vertex ; the scape and mandibles 
yellow, the latter nifo-piceous at their ap^x ; the fla^llum 
fulvous. Thorax ; tlie collar, tubercles, two spots on the sett- 
tellum and another on each side of it. which unite with the 
foimer ones, and the postsciitellum yellow : the anterior 1^ 
reddisJi yellow ; all the coxa;, the intermediate and posterior 
legs yellow ; all the femora above, and the posterior pair with 
a line* beneath, black ; the semicircular space beneath the 
]) 08 tscutellum with coarse, divergent, longitudinal grooves; 
wings hyaline and iridAcent, with the nervures fuscous. 
Aba()mcn subpetiolate ; the basal margins of the segments 
more or less rufo-tcstacenus laterally; the second segment 
beneath, and the apical margins of the other segments, rufo* 
testaceous. 

Hah, Para. 

Grabro verticalis, 

FmaU, Length 3 lines. Black ; two large, yellow, tmrte 
sfiots on the scutellum, and two smaller spots on post-- 
scutellum ; abdomen petiolate. Head : the posterior tnomn of 
the vertex raised, forming a transverse Carina whidll terminates 
laterally in a small tubercle; the ocelli in m equiktotsl 
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tmnglt) ; the fscape in front and the mandiblea yellow^ the 
latter ferruginous at their aix^x ; the dagellum fulvous beneath ; 
the palpi pale testaceous ; the lower part of the face and the 
clypeus covered with bright silvery pubescence. Thorax : the 
collar, tuLer^des, anterior and intermediate tibim and tarsi^ and 
all the femora at their apex yellow ; the |K)8terior tibiae spmose 
externally, and tlieir calcaria pale ferruginous ; the wings 
hyaline and iridescent, witli their nervures fuscous ; the tegulHi 
testaceous ; two yellow spots on the scutellum, and also two 
on the postscutellum. Abdomen shining, and thinly covered 
with a fine, pale, serieex)U8 pile. 

Jlab, fcjt. raulo (Brazil). 

Family Philanthidft. 

Genus Ckkceris, Latr. 

OereertB reversus, 

Mali\ Length 3 J lines. Black, with yellow spots and bands 
above ; beneath yellow, with black markings. Head : the 
face, clypeus, maiidiblcs at their base, and tue siuipe of tlie 
antennsB in fi’ont yellow; the flagellum fulvous beneath. 
Thorax : an interrupted line on the collar, the tegnlce, scu- 
tellum, postscutellum, and the motathorax yellow ; the latter 
with an abbreviated black line that runs halfway up from its 
base ; and at its base a minute triangular blau^k space, with a 
yellow dot in the middle ; wings subhyalinc, iridescent, and 
with a fuscous stain along the anterior margin of the fore 
wings; the legs are yellow beneath, except the posterior 
femora, which are only so at their base ; an irregular-shaped 
yellow spot in the middle of the pectus ; the anterior and in- 
termediate tarsi yellow, the posterior pair fuscous. Abdomen : 
the first segment, a line on the posterior margin of the second 
laterally, and an entire fascia on that of the four following 
segments, with the seventh entirely, yellow ; beneath yellow, 
with narrower black fasciae. 

Bob. Para. 


Cerceru puUatus. 

Fe^nale, Length 4^ lines. Black ; the wings fuscous ; tlie 
legs varied with yellow. Head : the sides of the face, lielow 
the insertion of the antennae, yellow ; the clypeus black, its 
anterior margin slightly emar^^nate, and produ^ at the angles 
into a short acute tooth ; the lower pjurt of the face, on each 
side of the dlypeus, with a bright silvery pubescence ; the 
sea{)i0, anci two basal joints of tlie antennae, and the underside 
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of the other joints, ferruginous : mandibles ferruginous, with 
a yellow spot at their base, Tnorax : an interrupted line on 
the postsciitellum and the tegulfiB reddish yellow ; wings fusco- 
hyaUne, with a dark fusoous stain along the anterior margin 
of the superior pair; the anterior legs ferruginous; of tlie 
other jiairs tht^ tibiaj and tips of the femora beneath are jrellow, 
the posterior tibife being more or loss black ; the basal ^oint of 
the tarsi white, the other joints more or less riifo-tuBcous. 
Abdomen : a minute a)v»t on the basal segment and the apical 
margins of tlic second, fourth, and fifth se^ents with narrow 
yellow fiusciai. The insect covered with strong confluent 
punctures. 

ITab. St. Paulo, 

The markings of this species are evidently variable : of two 
examples only, one has a minute yellow spot beliind the eyes, 
and also a very narrow interrupted line on tj^e collar. 

Cerceris inodestus. 

Fcmah. Length A\ lines. Black, and adorned with bright 
yellow markings. Head : a yellow line at the inner margins 
of the eyes, widening towaids the base of tlie clyi)eu8, wliich 
is also yellow and ehwated ; the base of tlie mancVibles and a 
snot behind tlie eyes yellow ; the antennae fulvous beneath, 
TJiorax ; the collar, a spot beneath the wings, the tegulss, 
scutellum, two snots on the postscutellum, and another on each 
side of the metat honix above yellow ; wings hyaline, iridescent, 
and with a dark fuscous ntaiu in the marginal cell, winch ex- 
tends to the apex of the wings ; the nervures dark fuscous ; 
the tibioB witli a yellow line outside ; the legs dark rufo-piceous. 
Abdomen; the second segment yellow, except its extreme 
base ; the apical margins of the other sc'gmcmts yellow, the 
apical one entirely so. The head and thorax strongly punc-* 
tured, the abdomen sparingly so. 

Hah, Ega, 

Cerceris nigrtceps, 

Fcytuih, Length 4 lines. Head black, and also the three 
anical segments of tin* abdomen ; otherwise of a reddish y(»Uow. 
Head : tne face yellow, and with a pale golden glittering 
pubescence ; a short conical tubercle at the base of the clyjpeus ; 
mandibles yellow, with their tips black ; the scape ana four 
basal joints of the antennae ferruginous, the following jdnts 
ferruginous beneath. Thorax ; the f»ostscutellum yeflow; the 
tarsi and front of the tibiae and femora, as well as the 
beneath, yellowish ; wings subhyaline, iridesceut, and with a 
fuscous stain along the anterior mar^n of the ttotit wings ; 
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nemures fiisco-femiginotia. Abdomen : the apicel margins 
of the segments yellow. The insect covered with confluent 
punetures* 

Hah. Para. 

The colour of this species will probably be found to vaiy in 
being more or less red, and also in the amount of pure yellow 
with which it is variegated. It is unique in the National 
Collection. 

Cerceris n{ficej>a. 

Female. Length linos. Head red, with the face and 
clyj>eus yellow ; thorax and abdomen black, and spotted and 
banded with yellow. Head : the scape yellow in front, fer- 
ruginous bclund ; the four basal joints ot the flagellum fljrni- 
^inous, the following are only so l)eneath; the mandibles 
terniginous, with ^eir apex black ; a large block spot on the 
vertex, enclosing tiie ocelli. Thorax : the collar, two spots 
spots beneath the wings, the tegulee. a minute spot on each 
of the scutellum, and tiie postseutcllmn yellow, and more 
or leas tinged with ferruginous ; wings fusco-hyaline and iri- 
descent ; the costal nervurcs and the stigma pale fermginous, 
the rest of the ner vurcs dark fuscous ; the legs ferruginous and 
more or less variegated with yellow ; the }>o8tcrior tibiw and 
femora blackish witliin. Abdomen: a broad yellow margin 
on the basal segment, edged with ferruginous ; the second and 
fifth segments with a narrow white fascia near their apical 
margins. The insect covered with confluent punctures. 

St Paulo. 

Genus TaacHYrus, King. 

Trachjfpus diyunctus. 

Male. Len^h lines. Black, variegated witli yellow and 
white. Head shining on the vortex, wriich is covered witli 
large confluent punctures ; the face more closely and finely 
punctured, and covered with silvery pubescence ; the clypeus 
and cheeks with long fulvous pubescence j tlie scape in front, 
and a vciy narrow line at tlic inner margins of the eyes, yellow ; 
six or eight of the basal joints of the fla^llum yellowish 
beneath ; tips of the mandibles rufo-piceous. Thorax shining j 
the mesothorax with three deep longitudinal furrows, which 
have a short impressed line between them and the tegulas ; 
the acutellum, postscutellum, and an enclosed space at the base 
of the metathorax smooth and shining ; the latter has a small 
fit in the middle ; beyond, the metathorax is punctured \ wings 
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subliyaline, beautifully iridescent, the nervures rufo-fiisoous : 
an interrupted line on the collar, two spots on each tegula, and 
a small oblong spot oti each side of the insertion of the abdo- 
men ycdlow ; the tibiai and knees of the anterior and inter- 
mediate legs, and also tlie tarsi of the former, yellow : the in- 
termediate and posterior tarsi white, with the tips of the joints 
black. Abdomen smooth and shining ; the extreme base of 
the second segment ferruginous ; it has also a little before its 
apical margin an interrupted yellow fascia, which widens 
towards the lateral margins ; the apical margins of the fonrtli, 
fifth, and sixth segments with narrow yellow fasciaij, the first 
slightly interrupted. 

Hah. St. Paulo. 

This insect may possibly l>e the male of Trachypue buealie^ 
since both are from Ht. Paulo. 

Trachypuu basalts, ^ 

FemaU. Length 52 lines. Black, and variegated with 
yellow and ferruginous. Head rather strongly punctured, the 
punctures shallow and conflul^nt : tlic face, as high as the an- 
tennsB, the clyneus, and a bilobed 8!X)t above it, also a minute 
spot between tlie lolies, the scaj)e of the antennm in front, the 
cneeks, and a Ikie behind the eyes yellow ; tips of the man- 
diblej black ; the flagellum of the antennae fulvous lieneatb. 
Thorax : the disk with fine shallow punctures ; an oblong 
central broad depression and a narrower one on each side ; the 
base of the metathorax vcir smooth and shining • a slightly 
interrupted line on the collar, the tegula?, tubercles, and two 
abbrcMated lines at the apex of the metathorax yellow; the 
anterior and intermediate tibise, and femora in front, yellow, 
ferruginous above, and the tibia* with a black line liehind ; 
the tarsi ferruginous beneath and more or less fuscous above ; 
the posterior femora fusco-femiginous ; the apical joints of the 
tarsi pale ferruginous ; wings flavo-hyaline, with the ncrvureH 
ferruginous. Abdomen very smootli and shining, the second 
segment obscurely ferruginous : an interrupted fascia at the 
apex of the {>etiolc ; a fascia on trie apical margin of tlie second 
segment, attenuated in the middle, and the maxrins of the 
fourth and fifth with a narrow fascia, yellow ; the sides of 
the apical segment yellow; beneath, the second segHneni 
yellowish white, with a furcate black spot at the base ; the 
apical maigin of the fifth segment yellow. 

//oi. St. Paulo. 



On tJie JhrioiH4is off^he ^Zoology of Mexico,^ 


109 


XV . — Notes on the Tortoises of the ^ Zoology of Mexico ’ of 
MM. A. Dumiril and fiocourt By Dr. J. J5, Gray, 
F.R.S. &c. 

This is a part of the zoological researches of the scientific 
expedition to Mexico and Central America, published under 
the direction of M. Milne-Edwanls, entitlea, Etudes sur 
les Reptiles et Ics Batraciens, par M. Auguste Dumiril, 
Membre de Plnstitut^ et M. Bocourt, Naturaliste-voyageur, 
Membre de la commission scieiitifique de Mexique.” The 
work seems to have be^n stopped by the Revolution; for 
this livraison appeared in 1870, and I have not seen any 
since. • 

This part contains 10 plates, marked i.-xii,. the eighth and 
tenth not being publishea. The text only refers to the (Jhe- 
lonians, with the exception of a few pages about crocodiles ; 
so I shall confine iby observations to tnc Chelonians. 

The work is written in a very slight and popular style ; 
and the illustrations are more decorative than accurate, the 
figures appearing to be very much cmbelliBhcd. Indeed the 
descriptions are of the most prominent characters only , and far 
behind our knowledge of the structure of the Chelonians — no 
details of the skulls, or the palates, or the development of the 
sternum being given, which would at once have enabled us to 
ascertain the smaller groups to which the species belong, 
to determine easily their proper relations, and to be certain 
whether they are correctly identified. 

Indeed the whole work is a lamentable exhibition of the 
reiy backward state of zoological science in the French 
capital; the principal part of itsoerak to be merely the produc- 
tion of probably an excellent collector of animals in foreign 
countries, but who has had no preliminary education. 

Like many other zoological works of late years published 
in France, it is in great part a mere compilation by a “ prentice 
hand/’ which often shows great industry but no zoological 
talent. It seems to be the system now for such works to 
be composed by a person who is taken from the zoolo- 

£ *cal laboi^toiy and sent out to collect, or desired to study 
e ooUections and works on a given subject, and write the 
he can upon it, and publish it, generally in conjunction 
with Ike name of a Member of the Institute, who writes a 
few pa^, differing in number according to his feisure or 
inclination, puts tlicir two names in the title, and, if 1 have 
not been very inoorrectly infbmed, takes the lion’s share of 
honorarium ” paid for the preparation of the work. 
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1. Emye imiea^ Damtfril and Bocourt, /.c. p, 11, t. i. & ii. 

From the mountaiim of Conchavona, in the province of La 
Union, one of the ports of Salvador on the Pacific. The in- 
habitants say it is never found in water. 

It apjicars to bo an Em^s ; but the head is so indistinctly 
figurecf tliat it is impossible to determine what ujodem genus 
or species it may belong to. 

2. Emye areolata^ Dum. Arch, du Mus. 1852, tome vi. 
p. 223, t. xiv. ; Boconrt, Lc. p. 13. 

Chokppus arfiokUuSf Oopo, Proc. Acad. Nat Sd. Philad. 1800, p. 128. 

M. Bocourt observes that fig. I in the plate cited repre- 
sents more pfates than the specnes possesses, the artist lieing 
apparently misled by the irregularity in one side of the cara- 
pace. 

In the ^ Supplement to the Catalogue of Shield Reptiles,’ 
p. 42, I observed that this smcies was piT)bably a variety of 
malaclrmmffs eonceritrica. The examination of the palate, 
which would at once settle this question, is not noted in MM. 
Dum<5ril and Bocourt’s essay, but the species is left in that 
magazine of incongruous »p(‘cies called E/n^s by these authors. 

3. Em}/s venusta^ Gi‘ny, Cat. Sh. Kept. 1855, p. 24, t. xii. a; 

Bocourt, Lc, p. 13, 

He refers to a peculiarity in the ge.nito-urinal organs de- 
scriluid by Vautherin, Ann. Sci. Nat. ser. 5, p. 12, 

4. Emi/8 Grayty Dum. & Bocoui-t, Ic. p. 13, t. iii. f. 2, 2 a. 

This species is described as allied to, but difieri>nt from, 
Emt/8 ornatuy Bell, MSS. ; Dum. & Blbr, Erp. Gdn. t. ii. 
p. 286 ; Gray, Cat. Sh. Kept, p, 24, t. xii. ; Bocour^ Ic. t. iii. 
f . 1 & 1 a, figured from a specimen presented by Mi\ Bell to 
the Frencli Museum, E. Orai/i is found on the east coast of 
Guatemala, at the mouth of the Nagualate. 

I believe that this species is the same as CalUchelye 
cinmy Gr^, Ann. & Mag. Nat. Hist. 1873, x. p. 148; 
Hand-list Sh. Kept. p. 48*. Described from two specimens 
received from Tehuantepec, San Mateo. ^ 

This species has nothing to do with Emy$ Qrayt of Giinthefi 
P. Z, 8. 1869, p. 504, t. 38, from Bussora {Emmenin Omiyiy 
Gray, Suppl. Cat. Sh. Kept. p. 88, and Hand-list Sh* Kept, 
p. 36). 

* Id < Hand-list of Shield Eeptiloa,* p. 48, the name 
dropped out in making up the pages, and the spedmens aie refemd toes 
belonging to C. caUiroHm, 
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6. Emys puhherri^na^ Omy,” Dum. & Bocourt, 1. c* 

p. Ifl, t, viL %». 1, 1 a, & 1 i. 

This they regard as the adult of the E, pulcherrfma, Gray, 
Cat, Slu Itept. 11 M. 1855, t. xxv. ftp;. 1 (young).** 

It is described from a specimen said to have come from 
Central America, which is living in the Menagerie of Reptiles. 

Only the external form and the colouring of the upper \yxrt 
of the animal is figured ; find the description i« so general tliat 
it is impossible to determines to what subgenus this st>ecies 
should be referred ; and 1 greatly doubt its Doing the adult of 
my Emys pulcherrima (from the colouring of the hiiad, neck, 
and foetj, which is, by the structure of its stenyiin. a iMino- 
ehinmya. The species described bv Dumdril ana Bocourt, 
from the shortness of the toes mid the form of the streaks on 
the head, may belong to the same genus. If it does, it is i^uite 
a new sjjecies, characterized by the streaks of the head and 
the broad orange streaks edged with black on the fore legs, 
which Bej>arato it from all the species of Rhinochmmys known. 
I therefore propose to call it Rhinoelemmya Bocourti. The 
adouring of the shell is somewhat like that of, but very dif- 
ferent from, Ji* wea^irana* 

6. Emys marmorata^ Baird <Sr Girard, Tree. Acad. Nat. 

Sci. Philad. vi. 1862, p. 177. 

MM, Dumdril and Bocourl observe that there ore two speci- 
mens of this species in the French Museum from the province 
of San Francisco, Califoniiu, sent by Professor Agaasb ; but 
their description adds nothing to our Knowledge of this species ; 
they give the account of the synonyma compiled for Mr. 
Agassiz, which I believe contains two very different animals 
confused together. 

Mr. (iHrarcrs figure very much resembles the animal which 
I described in 1855, from a specimen I purchased at Nantes, 
under the name of Emya ofivacea^ Cat. Sh. Kept. p. 30, 
t xii. c. and which I now call Beaama olivami : and tlie 
truth 01 this suspicion might have been confirmea if MM. 
Dumdril and Bocourt had given os the details of its palate. 

Cietudo mexicanay Gray ; Dumdril & Bocourt, Lc* p. 17, 
who add nothing new to account of this species ; indeed it 
appears doubtful whether Ae authors had ever seen a specimen, 

J)ematmy$ Jfaton, Gray; Dumdril & Bocourt. /.c. p, 17, 
t. viiu £ig8. 2, 2a. 

they merely observe that this species is found in the &esh 
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‘ waters of Belize, where it is eaten in the early months of the 
year- and several specimens were received from Mexico. 

They give a very poor figure of the head, from the living 
animal, which, if correctp has not the black spot on each side 
of the pupil, 80 common in American water-tortoises ; and this 
peculiarity is not noticed in the description. 

In the synonyma the authors wrfer Emye J^ardn of M. 
A. DumtSril, so badly figured in the Arch, du Muadum, 1852, 
vi. p. 231, t. XV., and Pb/chemys (i.e. Ptychemye) Berardii of 
Agassiz without any doubt as synonyma of this species, which 
I suppose, settles this question ; but the species was so very 
badly described that it was a matter of great doubt. 

Emysaurua RosHignonii^ Dumdril & Bocourt, /. c. p. 18, 
t. v. f. 2. 

This species, which is established on three young s|>ecw 
mens, two from Guatemala and one from Mexico, is distin- 
guished from the young E, serpmtina from Pennsylvania 
(which they figure t. v. f. I) by having four beards, two on 
each side of the symphysis of the chin, a broader stomum, less- 
marked cuticular processes on the neck and limbs. 

This is a species that has not occurred to me among the 
many tortoises Mr. Salvin has brought from Guatemala. 


Claudius, Co]>e, Proc, Acad. Nat. Sci. Philad. 1865. 

CJaudius angustatusy Cope, Proc. Acad. Nat. Sci. Philad. 
1865, p. 187 ; 1869, t. ix. ; Dum^ril & Bocourt, c. p. 20, 
t. vi. figs. 1; 2, 3, 4. 

CSaudmi fiiegalocephaku, Bocourt, Ann. Sci. Nat. ZooL, 1888, x. p. 122, 

Described from a single specimen in the Paris Museum, 
received from Mexico. 

This species I have not seen. It is very interesting in the 
nose not Dcing produced or cylindrical, the chin havmg two 
beards, the sternum being acute at each end and covered with 
four pairs of shields, and the lateral process of the second pec- 
toral plate being slender. The tail is very short and mined 
with four longitudinal tubercular ridges. 

1. StaurotypiM triporcatusy Wagler; Dumdril & Bocourt, 

L 0 . p. 21 ; Gray, Cat. Sh. Bept. t. xx. A 

The authors add nothing to the account of this animal; 
indeed it is doubtful if they have seen it. 
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2. BUutro^/put SedvifUi, Gmy, Dum^ril & Bocuurt, 1. c. p. 22, 

t V. f; 3, 3 a ; Gray, P. Z. S. 1864, p. 127 ; 1869, p. 179, 
fig. 5 (skull) ; Suppl. Cat. Sh. Bept. p. 65. 

Becmyed from Vera Paz, Guatemala, one of the affluents of 
the Polochie. 

The figure only represents the underside of the living 
animal. {,' 

I do not see how Staurotyptu mamwratus of J. von Fischer, 
from Tejas in Mexico, describiui and figured in Wiegmann’s 
Arehiv ifllr Naturg. 1870, p. 265, t. x., differs from this 
species. 

1 . Ginoatemon cruentatum^ A. Domdri), Arch, du Musdum, 
1852, vi. p. 288, t. xvi. 

3. Ginoatemon albogulare^ Dunidril & Bocourt, /. r. p. 24. 
The Museum received three 8p<‘cimenB from San Josd, Costa 

Rica. 

3. Ginoatemm leucoatomum, A. Dumdril, Arch, du Musdum, 

1852, vi, p. 239, fig. 17. 

4. Ginoatemon hirtipea, Wagler, Icon. Amphib. t. xxx. 
The three former are only in the Paris Museum ; and the 

characten separating them seem very doubtful. The last is 
only^ known from Wagler’s figure. The large number of 
specimens in the British Museum from different parts of 
tropical America show that the species of this genus are very 
tiahle to vary. 

CUtdonia Agaaaieti, Dumdril & Bocourt, 1. e. p. 26, t. vi. 

Described from a single specimen in the Museum of Paris, 
taken at the mouth of the Naguale, on the Pacific shores of 

Guatemala. 

From the form of its he^-shields, it appears to be a species 
of ^e restricted gmnts Ghelonia. The authors say it is well 
fflatinguiahed foom CluJonia virgata by the dorsal disk being 
ttune elevated and sloping on each side like^ a roof, and more 
dkmgate and narrowed over the hinder limb, and by the 
VMMttoe of an iateroceipital plate on the back oi the orovn. 
It OMy probably be a distinct species, perhim one of those de- 
tOiibedbyMt.Gi»td. 

It is reav difficult to distinguish species of turtles when 
are divided into amall groups by the form of the skull, 
ttotabcr of bead*ihields, &c., unless ^ou have a series of sped- 
tnoMihowiii^ allfke ages of the speotest for the bones uaadrgo 
soak a change of form during the development of the snimak 
4itik (K> Sag, N, SSat. Ber. 4. Vol, zii. 8 
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I have just seen Mr. Cope’s synopsis of the Chelydrinfle in 
the ^ Proceedings of the Academy of Nat. Sciences of PhUa-* 
delphia’ for 1872, p. 22, which contains some remarks on 
M. Bocourt’s paper. He observes that 

1. StaurotypuH Sahinii^ figured by Bocourt, appears to him 
to be very different from that described by Dr. Gray, and 
perhaps pertains to another genus. Dr. («ay describe the 
anterior lobe of the sternum in 8. flbZvinie as narrowed like 
tlie posterior, while it is broadly rounded in this animal.” 
Mr. Cope forms for this a species, which he names Claudiuit 
piettis ; but he seems to have a doubt if it is distinct from a 
species which he calls Claudius semrm, 24, — which 1 think 
are both the same as Stauremys Sahinh, 

Mr. Cope’s paper induces me to believe that the first section 
of his genus Claudius is Sjynonymoua with my genus Stau*^ 
retnys^ which differs from Claudius in having a broader sternal 
costal process and a distinct inguinal. 

2. Claudius angustatusj Cope. He seems to consider that 
his species is different from that figured by M. Bocourt, and is 
inclined to think tliat Bocourt was right when he named itme- 
yalocephalus in 1 868, tliough he afterwards gave it up, believing 
It to be the same as (}op<*’s. From these observations it wouU 
appear as if the genus Claudius ouglit to bo f'onfined to this 
species. }X'('uliav for having a very narrow costal lateral lobe 
and only a single or no inguinal shield. 


XVI. — Answer to Dr* Stoliczka^s^* Notes on the Indian 8^pecie$ 
^Thelyphonus.” By A. G. Buturr, F,L.S., P.Z.S., &c. 

Dr. STOLiczKAhas just forwarded to me a paper recently read 
before the Asiatic Society of Bengal, containing a criticism of 
my monograph of Thelyphonus (AnU. & Ma^. Nat, Hist, ser, 4, 
vol. X. pp. 200--206), and supplemented % descriptioiis of 
several new species. 

It is unfortunate that the author did not acquaint me with 
his intention to describe new Indian Thelyphoni^ as I shouM 
wijlingly have deferred the publication of my own paper (Oirt^ 
Ent. vi. pp. 12^132) until his descriptions had appeared^ 
thus avoided adding to the synon 3 miy of the genus. Am it iau 
^mre can be little doubt that my paper has priorily, sinoe it 
was before the public on May 1, whereas ihe BtsgMxilM wfim 
even of Dr. Stolicska’s paper appear not to hare reached the 
author much before the middle of that month, the one fbrira«4e4 
to me having left Calcutta on the 16th. 
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I mvMt now briefly refer to a few remarks which occur in 
Dr* Stoliczka^s juiper. He says, in the first place, speaking of 
the sections into which I have grouped the genus, Turning 
now to the sections distinguished by Mr. Butler, there are 
some discrepancies to be noticed in the species referred to them 
by the author.’^ He then proceeds to point out, amongst other 
unimportant details, that Koch has not accurately figured the 
chelioeres of T. branUianm and 1\ pi*ovided that I 

have referrtri them to their proper sections. This I am at once 
willing to admit ; but Koch’s ngures are exceedingly rude, and 
Dr. Stoliezka himself is evidently aware that that author laid 
no stress on the number of ^Menticles^ as appears in his note 
on T. broHiliaattSy wlicre he says ; — Their number, it is true, 
is not mentioned in the description ; but if Koch’s figure has 
been found to be incorrect, tbc correction should have been 
noticed;” and in his note on T. Ungnnmy Koch’s original 
figure gives six denticles on the second joint of the choliceres, 
but docs not refer to that number in the text. Is the figure 
incorrect in that respect ?” 

It is certainly remarkable, considering how little dependence 
can be place<i on Koch’s figures of Thelyphmmy that any one 
can feel certain tliat Koch^s T. is clearly not the same 

species as the one originally described by Lucas under the 
same name ; ” and, considering the admission that, as regards 
two other species figurexl by him, the differences which he 
notices as distmguianing the two arc decidedly of no specific 
value,” it is, 1 think, odd that Dr. Ktoliezka should assume to 
belieye that the denticles ” on the cheliceros were counted 
when Koch figured his species, though neglected when he 
described them. He says, nowever; — *'If those descriptions 
and figures were found to be incorrect or not reliable, the 
mistakes had first to be pointed out and corrected before a 
detemination. based upon them, was admitted or rejected.” 
To this I reply that I consider the descriptions reliable, and 
the figures give a vague notion of the general outline, whilst 
the localities riven assist still more in the determination of the 
species. I dia not^ consider it necessary to state in full my 
wessons for eveiy little change which I made ; for I consider 
brevity as much the soul of science as it is the soul of wit. 

As regards dudrin^s T. oaudatutt, a figure is hy 

no means so careful a one as to enable any hcAy wi^ certainly 
to dettfrmine the species : the locality Antilles ” is therefore 
fito ooly clue to the species ; it is not the locality of T. ocmdatuif 
whioh, as Dr. Stolicska remarks, is stated to be Java. Nothing^ 
"Amirntty could be more reasonable than to refer it to T, on** 

rnmm/ 

8 ^ 
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My reason for considering Koch’s figure of T. proaearpio 
identical with the T, raudatta of Lucas is that there is a great 
similarity in their wneral appeuance, whilst they both naye 
five denticles on the second joint of the cheliceres ; the dif- 
ference of width of joints is one often noticeable in a o(nn- 
parison of figures of the same species drawn respectively by 
German ana French artists, ana cannot be depended upon. 
As to T. anguaim of Lucas, Htoliczka appp.arB to be doabtfhl 
of his own* identification of the species; and therefore 1 need 
not discuss it. 

Dr. Stoliczka seems indimiant at my considering his T. 
aammentis the adult form of T. rufimanua ; and certainly, if 
his later figures are taken from the type (in which case the 
earlier ones cannot be), 1 should myself allow the two species 
to be distinct, and should correct the synonymy by consiacri;^ 
T. acabrinua of Stoliczka identical with T. rufmanua, and T, 
aaaamenaia of the later paper and plate as probably a malformed 
example of my T. paittcu'inm. 

I may be allowed to state my view of the really well- 
executed plate which accompanies Dr. Btoliczka’s notes, as 
follows : — 

Fig. 1. Thdyphonua aeabrinua, Rtol., as T.aaaanundaf Stol. 
mami*, Lucas). 

2. T. aaaamenaia, Rtol., jmttarima, But!., malformed^ 

3. T. (oonf.) Lucas, = fT.pronw^pto, Lahr., junior. 

4. T.ftrmoaua, Butl., tm T.formoaua, Butl., variety. 

6. T. indieua, Rtol., a T. aepiaria, BuU. 

6. T. Beddomei, Rtol., m> n. sp. 

It appears^ notwithstanding the author’s statement that 
“ figures of single parts are undoubtedly very useful, but they 
are not sufiicient,’^ &c., that he has been succesafnl in de- 
termining my T.fmnomia ; and be does not hint at the possi- 
bility of any of my other new species being wrongly identified. 

In conclusion, if in the above remarks I have Mt bound to 
defend myself, from a consciousness that my determinations 
are worthy of more consideration than Dr. Stoliczka hoe shown 
them, it must be understood that I have done so with a view 
to the advancement of science, and from no wikh to oontradiot 
the author of a really useful paper ; and 1 may add that I 
shall look forward with great pleasure to Dr. StoUczka*! 
promised paper on the anatomy of the genus, which wUl, I 
doubt not, throw much light u^n the aflinities d this king 
neglected but most interesting givup. 
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XVII. — Mono^ophic Reoieion of the Genu$ Phrynua, 
DeecripHows of Four remarkable new Upeciea, By Arthur 
Gardiner Butler, F.L.S., F.Z.S., &c. 

[inatea VI. & VIL] 

The last list of the 8{)ecie8 of Phrynue was that published by 
GervaiB in the* third volume of his ^ Aptferes ; * since then the 
two Koclis, Horatio Wood, and M. Lucas have all added spe- 
cies, bringing the total number of known forms up to twenty; 
one or two of these, however, will probably prove synonymous 
with s^ies previously descril)ed. In the present paper 1 
have auded four new spc^ciea, one of which jH>Bse^8es the cha- 
racter, hitherto unknown in the genus, of a strongly serrated 
front margin to the cephnlothorax. 

In all published dcscrijitions of Phrynides 1 have found one 
very important character overlookexl, namely tlic arrangement 
of the teetli in the mandibles. I'his cliaracter will alone serve 
to distinguish most of the species, and therefore should not l)e 
neglected. Tlie mandibles are easy to extract from dried 
specimens, whilst with specimens in spirit this is unneces- 
aanr, for they can be drawn forward and examined without 
difficulty. 

I have sketched the mandibles of most of the species in the 
collection of the British Museum ; and I find that all the ^!ew- 
World forms are characteriaed bV the distinct bifurcation of 
the first tooth in the lower mandible, this tyjpe of tooth being 
mre in Old-World species. The toothing ot the upjier man- 
dible differs more or less in the bulk of the species, even be- 
tween stiecies in which the toothing of the lower mandible is 
identicai. 


Genus Phrynus, Olivier. 

Americim Species. 

1. l^ryntw cheiracanthue. PI. VJ« fig. 1* 

Phfyma eheiraetmiku^f Gerveis, Brit. Mus. 1842 ; Soc. Phil, Paritf in 
Joant rinst. p. 72 (1842) ; Apt. Ui. p. 8. n. 8 (1844 y. 

JBbb» Type, Bemerora (Rowere); New Granada (Stahl-" 
joAifHcft)* B.M. 

2 . F^rynus gorgo. 

thirumM p«syo, Wood, Trans. Am» Phil. Soc. vol. xiii., n. s., p, 440 

Bfb. Peru ( Wood) ; Pard? B.M. 

We have one example of apparently this species, larger than 
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the tjm. The first pair of Ic^s are enormously developed, as 
in P. dmracanthus ; and the palpi are longer and more slender 
than in Wood’s figure. 

3. PhrynuB Koehiiy n. sp. PL VI. fig. 2. 

Phrmus medius, Koch (nec Jlorb8t)| Arachn. yiii. p. 8, pL 255. fig. 598 
(1841). 

JIab. America (Koch). B.M. 

4. Phrynus asperatipes. 

Fhrynm OBpBraUpcSy Wood, Joum. Acad. Nat, Sci. Philad., n. a, tol. t. 
pt. ir. p. 376 (1803). 

Hdt, Lower California” (Wood), 

5. Phrynm renifomiis, PL VI. fig. 3. 

Phalangtum rtmiforme, Pnllas, Hpicil. Zool. fafic. ix. p. 43, pL 8. fig. 8 
(1772); liichtcnatoin and HerW, NatuMvet. ungofi. Ina, Phalaag. 
p.70, pi. 6. lig.2(1797). 

Phrynm rcm/ormw, (lervaiB, Apt. iii. p, 6. n, 0 (1844) ; Koch, Araohn. 
viii. p. 12, pi. 260. %. (K)0. 

Vancellm araneoide/fj Pctivor, Plerigr. pi. 20. fig. 12 (see Gervaia). 
i/ai. Haiti (Tweed ie). B.M. 

Some young SfK^cimens in spirits of wJiat 1 l>elicve to be 
this species have tlie abdomen much elongated and the spines 
on tlie palpi very feebly developed. 

6. Phrynus variegatm, PL VI. fig. 4. 

Phrynm varirgatm^ Forty, Delect, Anim. p. 200, pi, 39. Jig. 10 (1880- 
34) ; Koch, Arachn. viii. p. 10, pi. 266. tig. 500 ( 1841). 

Hah, Eiver Amazon ; Jamaica Venezuela: 

W. Coast. B.M. 

7. Phrynus palmatm, PL VJ. fig. 5, 

Phalangium palmatum^ Lichtenstein and Ilerbst, Natursyst. ungofi. Ins, 
p. 82, pi. 4%. 2 (1797). 

Phrynm palmatm j Koch, Araclin. viii. p. 13, pi. 267. fig. 601 (1841), 
Phrymis mexicanm, Bilimek, Verb. xooL-botan. OosoSsch. Wion, xiii. 
p.005(i8fl7), 

Colombia Mexico, Tuebla {RouguOtt). 

8. Phrynus jnmiUo. 

Phrynm jmmiho, Koch, Arachn. viii. p. 16, pi. 267. fig. 602 (1841). 
fliai. Brazil {Koch), 

If correctly drawn, thia species has a remarkablr itiurrow 
cephalothorax ; it seems allied to P. Juacimanwf (ina P. flaif- 
maim. 
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9. PhrynuB JusoimanuB. PI. VI. fig. 6. 
nrytm fimimmuBf Kooh^ Araeim. xv. p. 67, pi. 623. fig. 1463 (1848). 
Hob. North America {Koch ) ; Colombia (Qoudot). B.M. 

Closely allied to P. p€dmahts. but with the legs conspicu- 
ously banded. 

Australasian Species. 

10. Phrynm auatralianuB, 

Fhrwm$ aagtraUamUf Koch, Verb. zool-4K>tan. Oesellach. Wien, xviL 
p.281 (1867). 

iSToi. «Upolu” (Koch). 

Asiatic Species. 

11. Phn/nuft Whitcu PL VI. fig. 7. 

Pkrynm WJiiteif Oervnia, Hrit. Mu«. 1842 ; Bull. Soc. Phil. 7'iuri» (1842) 
JouTO. ritwt. p. 72 (1842) ; Apt iii. p. 6. n. 9 (1844). 

Ilab. Burdwan [flardwicke). Type, B.M. 

1 2. PkrynuB marginnnaculaiuB. 

Phrymu ntargimniaculittuB^ Koch, Arachu. viiL p. 6, pi. 251. fig. 607. 
Ilab. India {Koch). 

I tliink there con be little doubt that this is the P. Whitci 
of Gervais ; the ^inea on the palpi^ however, are so much 
more robust in Koch^s figure than in our type that I shall 
provisionally consider it distinct. 

13. Phryiais Orayii PI, VII, fig. 1. 

PhrynuB Geirws, Brit Mu«. 1842 ; Soc. PhiL Piirifl, in Joitm. 

rinst p. 7^ (1842) ; Apt iii. p. 4. n. 4 (1841). 

Hob. Manilla {Cuming). In spirits and dry, IIM. 

14. PhryauB ceylanicus. 

Phrynmoeykmiem, Koch, Arachn. x. pL 836. fig. 776(1843). 

Bab. Ceylon {Koch). Coll. 0. P* Cambridge. 

A large and (according to the Rev. O, P. Cambridge) com- 
mon species ; it is allied to P. Bcaber. I have examined a 
small example from Ceylon formerly in Mr, Saunders’s col- 
lection ; it is altc^ether much redder than Koch’s figure, A 
laiger example from Siam is intermediate in colouring be- 
tween the two. 

16. PhrynuB nigrtmanuB. 

tkrymiB nigrinuma, Aiaolm. xv. p. 60, pi. 528. fig. 1464 (1846). 
Sabn East Indies (iTocA). 

Allied to P. BCBtber. 
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African Species. 

16. Pkrynus tcaber. PI. VII. fig. 2. 

Fkryne 9edh$rf Gervtis, Apt iiL p. 3. n. 2 (1844). 

Hob. {Oervau)\ Rotmd Island {Pike). B.M. 

17. Phrynm medtuse 

Phakmgium medium, Lichtenstein and Herbst, Natureyst uagefl. Ins.^ 
Pha^ n. 77, pL 4. fig. 1 (IW). 

I^rynus medim^ CTervais, Apt. iiL p. 4. n. 3 (1844). 

floA. r^emando Vo ; Sierra Leone. B.lf. 

G-ervais says that we once ^sessed a s|)eciinen of this 
species from Brazil; he probaoly means the P. nudius of 
Koch, which is certainly distinct. 

18. Phrynus bmsamensia. PI. Vll. fig, 8. 

Phrynus boBBamenaui, I^ucas, Archiv. Entom. ii. p. 434 (1838). 

Hah. Grand Bassam in Guinea ” {Luem ) ; W. Africa ; 
Congo {Curror). B.M. 

Nearly allied to, if not a mere variety of, P. medius of 
Herbst; the mandibles are identical in structure. 

19. Phrynm /unatus. PI. VII. fig. 5. 

Phalangium hinatum, Fabricius, Sp. Ina i. p. 549. n. 9^ Licbteaiiteui and 
HerW. Natursyst ungefi. Ins., Phalang.jp. 71, pi. B (1797). 

Phfynw iunatus, Koch, Arachn. viii. p. 4, pi. 254. fig. 606 (1841). 

Hab. Port Natal (Aryent). B.M. 

This is an African species allied to P. ucaber ; Koch says, 
however, tliat It comes from the Last Indies* 


20. Phrynns annuhitipea. PI. VII. fig, 4- 



Hab. ^^Zulu country” (Wood): Port Natal (Guetnxiue): 
S. Africa ; Cape of Good Hope* B.M. 

A very common South-Aincan species, 

21. Phrynt$8 Batesn^ n. sp. PI* VI* figs* 8, 9. 

Gephalothorax dull black, mottled with ferruginous, irtegu* 
laxly reniform, somewhat truncated anteriorly, snaxsely 
latod, with well-marked marginal ridge, feebly denwul^ 
posteriorly; m^an sulcus sharply defined, with four ifl-deflnad 
lateral depressions; much elevated in front; the central oeu* 
Hfemus tubercle very prominent, submiadrale, prOieeting 
obliquely forwards ; the eyes wide apart ; lateral tubercles l«is 



121 


Mr. A. G. Butler on the Genus Phrymus. 

prominent) smaller; eyes yellow. Abdomen dull pitchy, 
sparsely granulated at the sides, and with regular series of 
minute granules in front of each segment ; covered sparsely 
with short bristles ; four longitudinal ochraceous parallel sulcie 
on each side. Legs dull pitchy, becoming castaneous towards 
the tarsi, which are distinctly castaneous, ochraceous at the 
Joints; the femora coarsely granulated and slightly pilose; 
tibisB and tarsi covered with short hairs; palpi dull black, 
ochraceous at the joints, very long and slenaer, sparsely gra- 
nulated; the cox^e pitchy, their opposing edges with nume- 
rous short tawny bristles ; mandibular process pronounced ; 
trochanter bearing four well-marked unequal spines on its 
antero-inferior margin (one of them considerably longer than 
the others), and a strong cylindrical procqps with ochraceous 
clavate. termination on its postero-inferior margin: femoral 
joint cylindrical, its interior surface flattened and depressed, 
with nine well-marked spines on its basal half, most thickly 
grouped and longest at its basal extremity ; tibial joint similar 
in^ general form to the femoral, but not flattened internally, 
with eleven well-marked unequal sjiincs, the first throe emit- 
ted above the middle, increasing in size, the first being about 
a line in lengthy the third about two linos; the three next^ on 
the supero-intenor margin, are the longest, being about 4 lines 
in length ; nearly opfiosite to the first of these, but emitted 
from the inferior margin, is a fourth long spine^ about 2| Hues 
in length ; four short curved spines on cither side of the distal 
end complete the series v , last joint elongate, cylindrical, 
coarsely granulated, quadrispiuusc at base, the anterior spines 
being long and curved ; terminal claw long, curved, pilose 
internally. Mandibles pitchy, clothed internally wim long 
tawny hairs, long, slightly roughened anteriorly above ; upper 
mandible with four well-devmoped conical teeth, the tnreo 
external ones slightly shorter than the other, equal in length, 
united at base ; mwer mandible with five teeth, the first and 
the last being the longest, tlie first unequally bifid at apex 
(as usual in American species). 

Ventral surface pitchy ; the coxss and trochanters of legs 
of normal type, but the coxaa of second pair of legs with un- 
usually welt-developed anterior process ; abdomen ratlier less 

e ulated than above ; ligular process tawny, rather shorter 
usual, terminating in two short bristles. 

Length of body 14 lines, of mandibles extracted and opened 
8 lines, of palpi 56 lines ; first pair of legs about 86, second 
41, third 42, murtb 48. 

iSoi. Upper Amasons (Bates)* Two dried examples, B.M. 
A fine species, with remarkably long and slender palpi 
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1 have taken measurements from our larger specimeni the 
other being apparently not full-grown, and consequently paler 
in colour. Tlio nearest allies of this species are P. gorge of 
Wood and P. cheiracanihm of Gervais. 

22. Phrynua granulosus^ n. sp. PL VII. figs. 10, 11, 12. 

Cephalothorax dark eastaneous, reniform, slightly truncated 
in front, coarsely granulated, with fairly wofl-marked mar- 
ginal ridge ; slightly elevated in front : the central oculife- 
rous tubercle ovate, with central keel; eves wide apart; 
lateral tubercles rounded, smaller; eyes yellow. Abdomen 
reddish fuscous, the segments and sides (especially the lateral 
sulci) odiraccous; unequally ^anulated transversely. Legs 
bright reddish eastaneous, with paler bands on the femora ; 
the ligaments of thi joints pale oclireous ; femora coarsely gra- 
nulated and clothed with very short bristles ; tibim ana tarsi 
finely granulated and pilose; palpi blackish pitchy, pale 
oclireous at the joints ; the fiipst four joints coarsely ^anu- 
lated ; coxaa eastaneous, their opposing edges pale ochreous. 
clothed superiorly with short hairs ; mandibular process well 
developed; trochanters covered in fi*ont witli short spines; 
femoral joint scmicylindrical, bearing iatemally about thirty-* 
two longer or shorter spines, eleven on the upper and nine 
on the lower edge being longer tlian the remainder, but stiU 
varying considerably in lenj^h; tibial joint subcylindricai, 
divided longitudinally into four surfaces, formed externally 
l)y spinose ridges, beai*ing internally fifteen distinct and nu- 
merous obsolete spines, three alone at the distal end above 
being well developed, the second and third being longest, 
divergent, curved, and springing from the same basis; ter- 
minal Joint shining black, trispinose, tlio two external S|unog 
much longest, curved ; terminal claw long, curved, pilose in- 
ternally. Mandibles pitchy, clotJied internally wim tawnv 
hairs; moderately long, granulated above; upper mandible 
with four wcll-devclopcd teeth, the first and third from the 
base largest, the three external on(‘-s united below; lower 
mandible with five teeth, the lirst and last the longest, the first 
unequally bifid at apex. 

Ventral surface reddish ochraceous ; the coxae of legs sub- 
cylindrical, with anterior well-defined ridge ; abdomen nearly 
smooth ; ligular process moderately long, eastaneous. 

Ijength of body 14 lines, of mandibles extracted and opened 
3 lines, of palpi 22 lines ; first pair of legs 66, second 
third 26, fourth 2G. 

Hah. S. America. Two in spirit, one diy, B.M. 

£gg globose, ochraceous, with two series of closely approxi- 
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mated lunate white epots on one side, the ends of the two 
series bein/y united above and below so as to produce a distinct 
fusiform marking. 

This interesting species is allied to P« cheiracanikm* 

23. Phrywm longtcornia^ n. ftp. PL VII. figs. 6, 7. 

Cephalolhorax dull black, mottled with ferruginous, irregu- 
larly renifonn, somewhat truncated in front, sparsely granu- 
lated, with tolerably well-marked marginal rid^e; median 
sulcus sharply defined, radiating depressions ill defined; 
moderately elevated in front ; central oculiferous tubercle very 
prominent, subovate ; eyes wide apart ; lateral tubercles muen 
smaller, rounded; eyes yellow. Abdomen black, pitchy at 
the sides, irregularly transversely granulated. Legs pitchy, 
becoming castanoous towards tarsi ; ligameht« yellow ; femora 
coarsely granulated, with strong, conical, terminal, internal 
tooth ; tibiae and tarsi finely granulated and piloH(‘ ; palpi dull 
black, yellow at the joints, and with coxie and under surface 
of terminal joint castaneous, coarsely granulated; the C(»xib 
with short hairs on their opposing edges ; mandibular 2 )roceft 8 
well developed ; trochanters with four or five short denticles 
on antero-ftuijcrior edg<\ otherwise exactly as in I\ liaksii ; 
femoral joint semicylindrical, with ten sjiines on its interior 
margins — five above (that next to the proximal end double), 
and five below ; tibial joint similar to tlie femoral, with thir- 
teen sjpincs on its inner margins, seven above and six below, 
the third, fourth, and fifth above considerably longer than the 
others (4i lines) and Bubparallcl ; terminal joint long, shining, 
coarsely granulated internally, (piadrispinose at base, the an- 
terior spines being twice as lung as the others and slightly 
curved : terminal claw lone, curved, pilose internally. Man- 
dibles black, pitchy btihind, clothed internally with long red- 
dish hairs, roughened and sparsclv granulatfd above ; up^K*r 
mandible with four well-developed teeth, the first and third 
from the base the largest, the three cxtcnial ones united below ; 
lower mandible with five teetli, the first and last the largest, 
the first unequally bifid at apex. 

Ventral surface ferruginous ; the coxae of legs subcylindrical, 
with anterior well-devdoped ridge ; al>domen nearly smooth ; 
ligular process castaSieous. 

Lem^ of body 16 fines, of mandibles extracted and 
opened 3^ lines, of palpi 29 lines ; first pair of legs about 99, 
second 44, third 46, fourth 43. 

JSfe&* Par< (Hates & Wallace). Three specimens, B.M* 

We have only one example of this species full-grown : our 
smallest specimen is nearly as dark as the one de*oribed ; the 
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third specimen^ however, is of an olive-green colour, with die 
stigmatiform depressions on the abdomen and the spines on 
pa^i pale ochraceous. It must, I think, have been killed in 
an immature condition. 

P. lanfficornis is allied to P. gorgo^ and agrees with P. cAs»- 
rcusanthus in the terminal spines on femora, and with P. gra- 
nulo8U8 in the toothing of the mandibles. 

24. Phrynm cor<yHatus^ n. sp. PI. VII. figs. 8, 9. 

Cephalothorax pitchy or radish castaneous, irregularly 
reniform, distinctly truncated in front ; the anterior margin 
dentate-serrate (the larger denticles, about sixteen in num^r, 
pale ochreous), coarsely granulated all over; median sulcus 
sharply defined ; lateral routing grooves about five on each 
side : central oculiferous tubercle very prominent, subovate, 
blacK ; eyes wide apart, pale yellow ; lateral tubercles small ; 
eyes yellow. Abdomen dull pitchy, crossed by dirty ochreous 
bands, or castaneous, more or less granulat^ transversely. 
Legs covered with short hairs ; the femora dirty reddish ochm- 
ceous, becoming darker towards the knee, ana then suddenly 
ochraceous, covered with coarse dark granules, which are more 
or less denticulate above and below; terminal oompeessed 
spine on exterior margin well developed; tibiie and tarsi 
reddish pitchy, more or less finely granulated ; palpi reddish 
ochraceous, covered above and more sparsely below with 
distinct blackish granules ; coxm smooth ; mandibular process 
prominent; trochanters with three spines on tlieir anterior 
surface, one emitted from antero-inferior angle longest, also 
a numTOr of small denticles, all blackish ; femoral jomt semi- 
cylindrical, bearing anumb^of spines on its internal margins 
— ten, moderately long, on the superior, and six, rather longer, 
on its inferior margin, besides a number of smaller spines : 
tibial joint three-sided, sparsely covered with sliort hairs ; in- 
ternal surface flattcnea, its superior mar^ bearing fourteen 
black-tipped spines, the first, third, fifth, sixth, and mghth 
very short, the seventh and thirteenth moderately long, the 
ninth and eleventh longest (2^ lines) ; twelve spines on the 
inferior margin, the second, fourth, ninth, and twelfth some** 
what prominent, the seventh and tent^ moderately long 
(11 line) ; terminal joint subcylindrical, its upper ana lowei^ 
interior surfaces each bearing a long curved spine and two 
denticles ; terminal claw curved, long, hairy internally. ICan- 
dibles moderately long, smooth ; upper mandible with fowr 
conical teeth, the first and third longer than the others : lower 
mandible of the ordinary American type, becoming miudriih 
towards the tip. 
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Ventnd sttriace smooth, dull ochraceous; coxae and tro- 
chanters of legs normal; ligular process moderately long, 
pilose. 

Length of body 15 linos, of mandibles extracted and opened 
f palpi 22 ; first pair of legs 80, second 34, third 34, 
fourth 83. 

Hob. Oalifomia. Coll. Rev. C. P. Cambridge. 

The measurements of this remarkable species are taken 
from an adult female. 


The following species has just come to my notice : — 
Phrynm baeilUfir. 

JPhrynu» haeiUiftry Geratiicker, Heiden in Ost-Afriea, vol. iii. Abth. li. 
p. 472. n. iS (1873) t. 

Hah. Zanzibar ’’ {Oerstdcker). 

Belongs to the P. lunatm group. It diflfers from P. scaber 
in siae, and in the number of teeth on the shank of the palpi, 
&c. 

EXPLANATION OF THE PLATES. 


Pjlatr VI. 

Pip, 1. Mandibles of P. chmratanthwt, 
py. 2. „ P. Koohii, 

Py. 8. „ P. renifarwU, 

4. „ P. tionepatwi, 

JFtp, 5. „ P. pahnahu. 

Fig, 6. ,, P. pmimmm, 

py. 7. „ P. 

pyi. 8, 9. P. Batewi and mandibles. 

Plate VIL 

Fig, 1. Mandibles of P. OrayiL 
JFy. 2. „ P. 9caher, 

py. 3. „ P. hauafumm, 

Fif, 4. „ P. rnmuMpm, 

Ibg, 8. ,, P. Imtatm, 

jyt, 6| 7. P. hngkamU and mandibles. 

Flg$, ^9. P. carcm^m and mandibles. 

Py#. 10, 11, 12. Pi gitamdatmt egg, and mandibles. 


* They ta$if be a little longer, as I was obliged to take tbe mandibles 
from a example* * 

t tn the above work several species of Oadaraeatdha are deseribed, 
ibese O. rtmpmaUt of Oemtimker (wbich is dgured) is probably 
Sdanp^ with my O. fahicomki reoently published in my MonDgraph of 
tbs ganni (Ti«ns. S^. Soc. p. 188. n. fS, pi. iv. dg. 10, May 1878} ; it, 
however, dwri slightly and may be dis»oi 
Amim^ the Lcmidoptera fignved <m the plates, I noUoe 

rm etose to J. Fma of Hewlteon, previously described by 
l4tiettle and tUmmA under ditfrrent names. 
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XVin, — Contrihutiom to the Study of ike EniomosIraM, 
By Gboik^k Stewaruson Brady, C.M.Z,S., and David 
Kobertson, F.O.fcJ. 

No. VITI. On Marine Copepoda taken in the West of Ireland. 

[Plates Vni. & IX.] 

The following notCB embrace tlie chief results of our work 
amongst the marine Copepoda during three visita to the coasts 
of (xSway and Mayo, fUd these little creatures been th(* 
primary omect of attention, the list would doubtless have been 
very much longer. In addition to our own collections we have 
been favoured with some interesting gatherings made by means 
of the surfaee-net, off the coast of Ireland, by Mr. K, C. 
Davison, to whom our best tlianks arc due. Our notes have 
l)een considerably enricdiod from this source. 

Fani. Calanid», Dana. 

Subfam. CalaninMj Dana. 

Cienus Oalanus, Leach, 

(CdochxkiH^ lloufisel de Vaiw^me.) 

C \dan us fnmarcJilnts (G unner) . 

Abundant in the open sea and between tide-marks. 

Genus Pauacajands, Boeck. 

(CalanuBf Claus.) 

Paracahinus hihernii^s^ n. sp. PI. VIII. figs. 1-8. 
Antero-inferior angle of the cephalothorax slightly produced. 
Anterior anttmftas of male and female alike, slender, a little 
longer than tlie cephalothorax, thick at the base and tapering 
gradually to the extremity, twenty-five- jointed ; the nine bai^ 
joints (except the first, which is very large) broader than long, 
the sucjceedjug joints Wing from twice to thrice as long as 
broad, except the terminal one, which is very short ; each 
joint bears on its outer margin one or two short setm; and the 
seven or eight proximal joints are produced into a short median 
spine or tooth; the last joint has one long and two small setsB, 
the penultimate, one veiy long seta. Both branches of ^ 
posterior antennas stout, and nearly equal in size, densely setose 
at the apex. Mandibles strong, with a largely ^vedoped 
Maxillae and upper maxillipods stout, and densely beset wm 
marginal seta?. Lower maxilKpeda tajpering, slender, and 
Waring fine plumose seta?. Swimming-mt having the inner 
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branch vei^ Hhort. al>out half tlie length of the outer branch, 
the la«t joint of wliicU ia very long and truncate at the apex ; 
marginal and terminal spinea very small. The fifth feet in 
both sexes ai*c cylindrical and one-nranched ; in the male four- 
and in the female tliree-jointed, those of tlie female^ however, 
being much shorter tliaii those of the male, and having joints of 
nearly equal length terminated by two or three fine idiort se‘ta?. 
In the male the first and fourth joints are much elongated, the 
foot of one side being swollen, and iK^aring a long, slender, 
curved pr(»oes8. Abdomen of female foui -jointed (including 
caudal segments), first joint cfmal in length to the second 
and third. Caudal setee scarcely equal in length to the last 
three segments. Length ♦ -yV ”^ch. 

Token plentifully in the open sea in s(»veral places off 
Ireland: off the mouth of the Khaimrm; (ialway Bay; off 
Loup Head; Dingle Bay; near Valentia; RockoII Bank; 
in lat. 5P 22' N., long. 12^ 25' W., and lat. 53° 24' long. 
15° 24' W. 


Cenus PSEUI>0(’ALAN!IS, Boock. 

(C/atma, Boeck, 1804.) 

ParudocalanuH elonffatuSy Boeck. 

Abundant in llie open sea and in tide-pools. 

The generic term C%usiahM l>cen recently (1872) with- 
drawn by M. Boeck, it having been previously applied by 
CiaparMe to a genus of parasitic Copepoda. M. Boeck pro- 
poses instead the name Pseudocalanm. 

Genus Dias, Lilljeborg. 

Dfas hnffiremisy Lilljeborg. 

Abundant in tlie open sea and between tide-marks. 

Genus Tkmoka, Baird. 

Tenwra hngicornis (Mtiller). 

Occurring very abundantly in the open sea as well as in 
Bdal pools. 

Genus laiAS, Boeck. 

* latuB clavipea, Boeck. 

On the fronds of Laminarim in Olifden and Boundstone 
Bays. Kate. 

a TUs mtsunueiasnis are ia sU cssss exdasive of the tiul«s8ta». 
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Genus Ckntbopagkb^ Krdyer. 

1. Centropagee typicaSy Kr5ycr. 

Frequently taken in the 8urface*net in the open sea, but 
never in any great abundance. 

2. Centropages hamatus (Lllljeborg). 

Taken in similar situations to the foregoing, and often in 
company with it. 

Genus Pseudocyclops, Brady 

Forma Gyelopi umilis : antennee antics mediocres, multtarticolatiOr 
mari$ dexira in medio tumefaeta non geniculans ; antennie posticte 
parvm biramosse; niandibularum ^pus biramosus ; maxilla 
et maxillipedes iis Paraealani fere similes; pedes quinti pans 
fominas biramosi, mari$ oomplexi, laminati, spinosi. 

Though distinctly Cyclopoid in general ap}>eaTance| this 
curious genus, like the Miaophria of M. Boeck, exhibits a 
distinct affinity to the Calanidm in the structure of its mouth* 
apparatus: this, taken in conjunction with the biramoae second 
antenna and the structure of the iifth pw of fe.et in the female, 
has induced us to transfer it to the position it here occupies. 

M. Boeck thinks that this genus belongs to the male of his 
Mieophria ; but in this opinion we are unable to agree. Gt‘ 
the species described in a previous ^emXyPeeudocycl^ craesi^ 
remts, it is true that we found only the male ; but of that here 
notion we have taken many specimenH, both male and female. 
From Mieophria the genus is clearly oistinguished by several 
characters, notably the following: the basal joint of the 
secondaty branch of the Msterior antenna is excessively broad 
and truncate, the succee^g joint or joints being very narrow, 
and the fifth foot in the female is distinctly two-manclied, 
each branch being triarticulate. 

Paeudocychpe chtueatuB^ n. sp. PI. VIIL figs. 4-7. 

Cephalothorax veiy tumid, obtusely rounded in front down 
to the rectangular and almost obsolete rostrum; dorsum 
strongly arched; first se^ent very large, nearly equal in 
length to half me cephmothorax ; abdomen slender, in the 
male five-, in the female four-jointed. Anterior antennm 
eighteen-jointed, stout, and about equal in lenj^ to the first 
cephalothoracic seraent ; basal joints (except the fimt) ex- 
tremely short, graanally increasing in len^h to the tennifiel 
joint, which is twice as long as broa4» mosely beset on the 

• Ann. k Mag. Nat Hist 1872, vol. x. p. 7. 
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anterior margin with haira of moderate length ; right antenna 
of the male swollen in the middle, but liaving no true hinge- 
joints }Kmterior antennae four-jointed, with a large biarticulate 
secondary brancli apringing from the basal joint. Mandible- 
palp large, havbig a uniarticulate secondaiy branch. First 
four pairs of swimming-feet stoutly built, with short seto and 
broad marginal laucet-sliaped Bpiiies ; branches Huber|ual, tri- 
articulate ; the seta* of the inner margins are peculiar, con- 
sisting of short, slender, abruptly truncated from the 

extremities of which spring solitary short haii*8. Fifth pair 
in the female having the inner branch very short, and beset 
with a few short transverse rows of minute sete j those of the 
male largely developed, each fonned apparently oi two modifitri 
three-jomted branches, the outer brancii on each side forming 
a strong terminal spine, and on the left (?) having also a very 
large mlcifurm claw’ ; the remaining processes form a number 
of irregularly laciniated plates. AMominal segments short ; 
caudal segments scarce] v twice as long as broad ; the longest 
tail-seta about equal in length to the abdomen. Length 
an inch. 

P. obtunahM was taken, but in no great numbers, by the 
surface-net in ttoundstone Bay, on a moonlight night in July 
1871. 

Subfam. PomjsiuirM. 

Genus Ak0MAU)C£RA, Templeton. 

Anomalocera Paf^Honii^ Tempi. 

Often in great abundance in the o})en sea. 

Genus PokteXiLA, Dana. 

P&nidla hrevicornitf^ Lubbock. 

Taken sparingly in the surface-net in Westport Bay and 
Kinsale Harbour ; also amongst Zostera and other weeds near 
low-water mark in Westport and Clifden Bays. 

Fam. Qyoiopidis. 

Genus Cycuopb, O. F. Mttller. 

Cyclops ofqtiormts^ Fischer. 

In a pool near high-water mark, south of Clifden. 

Genus Thorblua, Boeok. 

(fJSmfyUf Philippi, ’Wisfmwm^s Aichiv, 1843.) 

ThoreUia hrunnsa^ Boeck. 

Taken imaringly m the surface-net in Westport and Ventry 
Mag. n. 4. IW. xii. & 
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Bays and in Kinsale Harbour ; also on the fronds of 
naria aaccfiarifta in Clifden Bay. 

We can scarcely doubt that this genus is identical with Dr. 
Philippi’s Euryte ; but, considering the somewhat vague de- 
finition and figures given by that author, we should not feel 
safe in discarding M. Boeck’s more recent generic name. 

Genus OmiONA, Baird. 

Oithona helffolanJica?^ Claus. 

Of not uncommon occurrence in surtaco-net gatherings: 
Westport Bay, Kinsale Harbour, near Valentia, off the 
Skelligs. 

We ore not satisfied that the ^ecies referred to here, as 
well as in the previous list of the Copepoda of the north-east 
coast of Kngland, is really identical with any of those described 
by Claus. Boeck, and other Authors; but the differences 
appear to oe so small that we are unwilling to run the risk of 
proposing another specific name, not having had the ^por- 
tunity of examining undoubted specimens of the pcviously 
described forms. 

* Fam. Harpactida. 

Genus LoKGirKPiA, Claus. 

Longipedia coronaia^ Claus* 

In rock-pools, Great Isle of Aran ; and on LaminaricB in 
Clifden Bay, where it was also dredged on a gravelly bottom 
in a depth of four fathoms. 

Genus Ectinosoma, Boeck. 

Ectinosoma vielanicfpsy Boeck. 

In rook-pools, Great Isle of Aran. 

Genus Micbosetklla, nov. gen. 

Corpus aagustissimum^ fere lineare, antioe attenuatum; fiouta 
arcuata> appeudioibus fiddformibus carente. AntennsB antiioss 
breves, tenues, aitioulo tertio appendioem gerentes; antenno 
posticfio ramo seoundario prieditee. Partes manducatorias omnes 
perminatie ; maxillipedes posteriores perbrevos, unoiiiatu Fades 
imtatorii tenues, elougati; quinti pans folisoei. Seta caudalas 
longissima. 

Microaetella atlomiica^ n. sp, PI* IX. figs, 11 - 16 , 

Body not unHke EcHnoaoma in general shape, somewhat 
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ourvate^ taperin^^ before and behind. FirHt segment of the 
cephalothorax attenuated, nearl/ equal in length to the follow- 
ing «five aegmenfft. Anterior anteunsB alender, five-jointed, 
sjwingly setoflo ; })o«terior antennee comparatively largo, three- 
jointC(I, the first joint bearing a long Hocondary branch. The 
raouth-organa ai‘c all cxtrenioly sinalLand similar in structure 
to those of the Haq)actida‘ generally ; lower inaxillipeds having 
au ovate hand tenninHt<»d by two (?) slender dawn. Four 
jjairs of swininilng-leetlongaudHlcnder, liaving both branches 
three-dointed and of nearly equal length ; fifth pair with throe 
very long and three smaller seta'. (Jaudal segments very 
short, eat'h bearing two principal setae, one 6f w'hich is short, 
and the oilier as long as the body of the animal, l^ength 
an inch. 

Taken in the surface-net bv Mr. K. 0. Davison in the open 
sea as follows : — ^lat. 24' 5J., long. 15" 24' W. ; lat. 53" J 5' 

N., long, irsr W. ; lat. 5P22'N., long. 12"25i' W.; and 
at 40 miles off the Skelligs. 

This very minute*, species appears to differ from Setella chiefly 
in the absence of the double falciform rostrum, descrilied as 
belonging to that genus by both Dana and Glaus, and in the 
presence of a si'condary branch of the lower antenna, 
mouth-organs are so excessively minute and crowded together 
that we have not been able fully to examine the mandibles, 
nor even to find the maxilla?, at all. The mandibles probably 
have a palp, though we have not seen it. 

Genus Eutkkpk, Claus. 

Euterpe graciU»y Claus. 

A few specimens taken in the surface-net in Kinsalc Elarbour 
by Mr. E. 0. Davison. 


Genus Paratacjwtdius, nov. gen. 

Cknrpus bneare, rostratntn. Antennee antioa? breves 7-articttlatffi» 
marem appendioem vesiouliformem gerentes, apioemque un- 
goieulatiB ; antenme posticte panrte, ramo seoundario tuinuto bi- 
aiticplato. Handibuln maxtUasque iis Tachidii fere similes. 
Hai^pedes anteriores parvi, 3-di^tati $ posterioree 4-articulati 
dhelifonnes* Pedum quatuor parium prionim rami inten&i 
eoctemi B-artumlsti; pans piimi ramus interims magnopere 
dongatua. Pedes quinti pans foliaoei. Baooulus ovifer unTons. 

J^atoehidiu* gracilis^ n. sp. PI. VIII. figs. 8 - 16 . 

Bodjy slender, resembling Tmekidiue in general appearance. 
AlMtomr antennm of the femsle seven^-jointed, having a mndl 
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flagelliform appendage ; that of the male much swollen, the 
last joint forming a sort of claw in front of the large vesicnl^ 
form swelling. Mandibles bearing a small one-branched (*?) 
palp. Second pair of maxillipeda setose on the anterior margin, 
terminating in a long and slender claw. Inner branch of the 
first pair of swimming-feet nearly twice as long as the outer, its 
first joint longer than the entire outer branch j second joint 
short. Fifth pair of feet well develoned, biarticulate in the 
female ; in the male uniarticulate, muen broader, rounded and 
fringed with shorter and stronger spines. Length -gV 
inch. 

This species Was taken plentifully in a pf)ol above high- 
water malt on the shore south of Clifden in Connemara. 

Genus InitA, Philipjn. 

Lilljeborf<.) 

Idyafurcata (Baird). 

Extremely common in littoral situations on weeds ; also 
taken in the 8urface-n(‘t in sheltered bays. 

Genus Westwoodia, Dana. 

1. Westwoodia mbitis (Baird). 

On weeds in Ventry Bay, taken by Mr. E. 0. Davison. 

2. Westwoodia ininutaj Claus. 

Dredged in Westport Bay ; rare. 

Genus Ilyopsyliajs, nov. gen, 

(ZXvr, mud , ^exXot, a floa.) 

Corpus tumidum, gibbosum. Anteuoie antiose brevisBuxuSy appen- 
diioem ensiformem gerentes, 5-articulatse» parte baaali maguopere 
dilatata; antennee po8tic4e validao, ramo secundario oarentes. 
Mandibulte parvulaa, palpo simplici bisetoso. Pedes primi paxis 
valide armati, ramo interno 1 extomo d-articolato ; sequentiiim 
pariuip rami ambo 3-articuIati. Abdomen breve, versus extmnL 
tatem attenuatum ; setm caudoles apathulata^. 

HyopsyUm conaceua, n, ap. PL IX. %8. 1-5. 

Body voiy tumid ; aeon laterally the ventral line ia aliUoat 
straight the dorsal exceBsivelv arched, so that the ocphalo^ 
thorax forms almost a semicircle ; seen from below, the ootline 
is lil^e that of a spear-head rounded off in front: gieatest 
width situate in the middle, and equal to half ffie entm length 
of the body ; posterior halt abruptly tapered. First otophiuo- 
thoracic segment very large, forming half the length of the 
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animal. Anterior antennas five-jointed, sparingly setose, very 
minute, the basal joint excessively dilated and pi^uced an- 
teriorly into an overlapping hood-Lke beak; posterior antennas 
simple, blarticulate (?), the second joint armed with six strong 
spines, one of which is very long. Mandibles extremely 
small, with a small bisetosepalp. First pair of feet short and 
thick : internal branch one-jointed, and bearing two strong 
terminal spines, one longer than the other ; extenral branch 
three-jointed^ bearing at the truncated apex of the last joint 
two spines similar to those of the inner branch, and also two 
veijr long curved seta*. : second, third, and fourth pairs of foet 
having bntli branches triarticnlatc and nearly equal, more 
slender than the ftrst pair, each joint bearing at its apex a sub- 
verticillate series of sharp slender spines. Abdominal segments 
beset round the posterior margins with fine spinc-like setse, 
the last two cut into r<'.ctangular notches. Caudal segments 
very small, each bearing one large and two small sotse, the 
lar^ ones curved, their anterior halves dilated and spathulate. 
Colour dark vinous red ; skin excessively thick and tough. 
Len^h -fy of an inch. 

The habitat of this remarkable species is amongst the black 
* pealy mud of the upper end of Koundstone Bay, near high- 
water mark. It is to be regretted that the specimens were 
not noticed until after the mud in which tlicy were taken had 
been completely dried ; had wo been able to preserve them in 
spirit it is possible that more accurate knowledge of the mouth- 
apparatus and some otlier organs might have been obtained. 
As things stand we have been unable, with the most careful 
dissection, to find any trace of maxillie or maxillipeds except 
(doubtfully) of a very feeble posterior maxilliped, neither have 
wo seen any trace of a fifth pair of feet The remarkably short 
and thick limbs of this little creature, together with its flattened 
ventral surface, its short, stout, and dilated tail-setse, and 
^^eral absence of delicate setose encumbrances, seem to fit 
it admirably for the sort of locality in which it was fsund, to 
which and similar situations it is probably exclusively con- 
fined. 

Genus HauPACncus, Milne-Edwards. 

1. Msajnutioue chfMJer (O. F. MttUer). 

On weeds in Westport Bay, Valentia Harbonr, and in 
faradush pools near Cln^n. 

2. fforjfoeticni fulmUf Fischer. 

Frequent in pools at and above high-water mark : coasts d 
Galway and Gmt Isle of Aran. 



134 


MesBTs. Brady and Bobeitaon an Manna 

3» UarpacficvA flejcua^ n. »p. PI. tX. figs. 17-21. 

Anterior antennaa rather short and stout, eight-jointed, first 
four joints in the female of nearly equal length, last four also 
Hubequal and less than one half the length of the preceding ; 
anterior anlenmse of the male short and stout, joints coale^nt, 
so as to form four only, terminating in a large vesiculiform 
swelling : second auteniim having a minute hiarticulate 
branch. Posterior maxilliped small : hand elongated, oval, with 
a slender, gently curved terminal claw. First jiair of feet not 
materially different from those of IL clielifer^ but nforc slender ; 
fifth pair of feet in both sexes broader than in //. chelifer ; 
third pair of feet in tlie male, as in all other species of this 
genus, largely developed and armed with very strong spines. 
Body suddenly lamt forwanl at the junction of thorax and 
abdomen. L(‘ngth fV i*^ch. 

Taken in the surfacc-net in Westport Bay ; moderately 
plentiful. 

We at first thought this might perhaps be a young form of 
some better-known species ; but tlie uniform size of the floeci- 
mens, the different proportions of the antennal joints, ana the 
form of the posterior maxilliped point it out as entitled to x 
distinct specific rank. 

Genus Zaur, Qoodsir. 

Zau8 tynno«u8^ Goodsir. 

On weeds in Ventry Bay ; dredged by Mr. J3. C. Davison. 

Genus Alteutha, Baird. 

1. Alteutha ohlonga (Goodsir). 

CariUm obUrnffw ( J ), Goodsir, Ann. & M^. Nat lUat voL xvL (1643), 

pi. xi, 1^. 12-16. 

f Sterom interm^tta ( cJ), Goodsir, htc, cit, pL xi. tig. 10. 

Alteutha Glaus, Die frel-lebeno. Copopod. p, 148, Taf. Judi. 

figs. JO- 17. 

Taken commonly all round the British Islands in the open 
sea. Both males and females occur in surface-gatlierings ; Wt 
females with ova we have only rarely found, and those always 
in dredgings from several fathoms depth. 

2. AUetUha purpuroedneta^ Norman. 

On the fronds of Laminaria saccharina in Clifden Bay. 

Genua Aspiwscus, Norman. 

AepidiBcm jmeiatua^ Norman. 

On Laminaria in Clifden and Ventry Bays* 
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G«nu8 fiCUTELLIDIUM, ClsiU. 

SciUellidium tiabmdea, Claiu. ^ 

Two BpecimenB taken on weeds in a rock-pool in Clifden 
Bay. 

Genus Thalebtbm, Claus. 

1. Thaleatria harpactouieSf Claus. 

Taken in the surface-net : Roundstone Bay, Ventry Bay, 
Killybegs. 

2. Ttutleatria myaisy Claus. 

In the surface-net, Westiwrt and Roundstone, and on the 
fronds of Lwniimrive at Clitden. 


3. Thaleatria lielyolaitdica, Claus. 

On tlje fronds of Laminar m, Clifden Bay. 

The fifth feet and gnatho|K)dB of our specimens differ slightly 
from the figtires given by Dr. Claus ; and the body and au- 
tennte of the animal, especially in the male, are beautifully 
banded rvith dark vinous red. 

4. Thaleatria hilterHica, n. sp. PI. Vlll. figs. 17-13. 

Body slender^ rostrum of considerable length. Anterior 
MtennsB nine-jomted, of moderate length, rather thickly clothed 
along the anterior margin with shortish hairs ; second, third, 
and fourth joints nearly equal in lengtli, about twice as 
long as broad ; fifth, siicth, seventh, and ninth also nearly 
^ual, and about half the length of the foregoing ; penultimate 
jomt much smaller : anterior ontennes of the male shorter and 
swollen, third ioint very short and constricted, fourth much 
the lon^t and as wide as the two basal joints, armed with a 
bng fahnform ap^dage. fifth and sixth joints about half the 

a and breadth of the fourth, seventh and eighth very 
last joint as lung as the fifth, but very narrow; a few 
crowood setm on the margin of the second joint, and three 
•mall ones at tlie apex of the last joint : postmor antennas and 
mou^-orgazM as usual in the j^us. Posterior maxillip^ 
terminating in a slender clawed hand^ in shape approaching 
that of T. Kmgimanaf the propodos bemg irregular^ angular 
and Bubcrescentic, with the internal angle slightly setose ; the 
unguis strong and well curved. First pair of swimming-feet 
idmost as in T. hmyimana, except that me t^inal claws imd 
Betas are longer and more slender, the two branches being 
nearly e^al, and the long (daw equal in length to the biaach 
itself The inner branch of the second pw of feet in the 
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male is only two-jointed. Lonj^t tail^ta about aa long a» 
the body ol the animal. Lengtn of an inch. 

T. htbemica waa taken in no very great numbers in the 
surface-net in Westport Bay. Anatomically it bears a very 
close resemblance to, and we have some doubt whetlier it ought 
not to be considered as a variety of, the following species. It 
is, however, very much more slender in all its parts, has not 
the same tough leathery skin, the same vivid colouring, nor 
the gibbous outline. That it is not a young form of T. iww- 
mana is proved by many of the female specimens bearing ftuly 
ibrmed ovisacs. 

5. Thaleetru hngimana^ Claus. 

Valentia Harbour and Killybegs {Mt,E. C.Davieon). 

Genus PARATHAiiESTUiR, nov, gen. 

Generi antecedenti similis; pedum vero secundi paris rami intemi 
hiarticulati ; mandibulaEt parrsB, tenues, palpo tenui elongate, 
ramo serundario minute, ramo majore setis longis numerom im- 
briato. 

Parathalestris Clausii (Norman). 

ThaleMtrU Ckmii, Norman, Last Shetland Dredging Report, p. 207. 

On weeds in Birtirbuy, Clifden, and Westport Bays. 

We here follow M. Boeck in restricting the generic nanm 
Thaleatris to those species of Clauses genus which have both 
branches of all the swimming-fcct throc^ointed, and the mouth* 
apparatus constructed as in T. myaia and haTj^aotoides, The 
second pair of feet and the mandibles in the present species do 
not fulnl these conditions. 

Genus Dactylopus, Claus. 

1. Dactylopus Stromii (Baird). 

On weeds in Ventry Bay, Valentia Harbour, and Killybegs* 

2. DaetylopuB tiaboidea^ Claus. 

In iKK>ls near Clifden, and taken in the surface-net in West- 
port Bay ; moderately abundant. 

♦ 

3. Dactyhpua (?) dnetua^ Claus. ' 

Taken in the surface-net in Westport Bay \ (mly four or 
five specimens, all males. 

4. D(u^tyh)pm (?) minutuBf Ckus. 

In the same locality as the preceding spodes ; scarce. 
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Genus NiTOKRA, Boeck. 

Nitokra tenuieomie (Claus). 

Daetfihpm tmmeomi*, Claus, Die frei-lebend. Oopepod. 

On Laminaria taechartna in Clifden Bay ; taken also in 
the surface-nct in Westport Bay, and more abundantly in 
Roundstone Bay. 

Genus Mbsochra, Boeck. 

Meaochra Lilfjeboiyii, Boeck. 

One specimen, apparently referable to this species, and 
agreeing closely, so far as our obserration extended, with 
drawings kindly sent to us by M. Boeck, was taken in the 
surface-net in Westport Bay. M. Boeck doubtfully identifies 
the present species with that figured by Lilljeborg as Cantho- 
can^tue Stromii. This reference may {.mssibly be correct, 
seeing that that author shows the inner branch of the secona 
pair of feet as consisting only of two joints ; but the descriptions 
of Baird and Claus refer to a ^pecies in which both branchec*-- 
of the second, third, and fourth pairs of feet are said to be 
three-jointed— not, therefore, to any species of the genua 
Meto^a. 

Genus Asellopsis, nov. gen. 

Oetpus depressum, segmentis oaudalibus Isminatis, rotundstis. 
Pedum primi pans rami ambo biartioulati, intemi dongati, valde 
uneiaati, extend perbrores ; quinti paris rami ambo subsqualM : 
oetemm Laophonti omnino similis. 

AteUcpaia hispidus, n. sp. PI. IX. figs. 6-10. 

Body elongated, much depressed, lower thoracic st^ents 
distinctly narrowed, the margins of the first three abwmlnal 
segments produced downwards at the sides in an imbricated 
manner. Anterior antennce short, densely setose, seven-jointed, 
first two joints not much longer than broad, tnird aliout the 
same length but much narrower, fourth very short and broad, 
fifth about twice as long as the fourth, sixth and seventh equal 
mdvery small, the proportionate len^hsof the joints, beginning 
at the base, being as follows— 9, 9^ 9, 8, S, 2, 2: posterior 
antenna nearly as large as the aatmrior, hiarticnlate, bearing a 
ve^ small one-joipted seoondaiy branch. Montii-apparatus 
as ui Laephonte: second pair of maxUlii^ fiuree-iointM, with 
au oval band and long slender claw. First pidr of feet having 
the inner branch very long, biartioulate, the first joint much 
elongated, terminal claw thick and strong ; outer oraaeh also 
biarnenlate, fhe entire length being less than half that of the 
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first joint of the inner branch : second, third, and fourth pairs 
of feet with the outer branch long and three-jointed, the inner 
very short and two-jointed; fifth pair rather narrow and 
elongated, the two laminae being of nearly equjd length. 
Cauaal segments very broad, rounded ; surface hispid towards 
the margins ; terminal sctm very short, the longest not much 
exceeding the length of the segment itself. Length of an 
inch. 

Several specimens of A, hiepidua were taken in the surface- 
net in Westport Bay. We have also dredged it sparingly in a 
depth of from four to ten fatlmms off the Durliam coast, and 
more abundantly on abed of fine clean gravel off Glen Bannox, 
Arran (N. B.). 

Genus Laophontu, Philippi. 

1. Laoph<mte aimiHs {Claus). 

Tn tidal pools on Great Isle of Aran ; and on Laminarim 
and odicr weeds in Westport, Clifden, Rouudstone, and Ventry 
Bays : not uncommon. 

2. Lm^honte forcipata i^) (Claus). 

Amongst weeds in Westport Bay. 

Genus Cletodes, Brady. 

Chtodea Umicola^ Brady. 

Dredged in Westport Bay. ♦ 

Genus Okthopsyllub*, nov. gen. 

ZiUjehorffiOf Claue. 

Cldodea, Boeck (not of Brady). 

Orihopayllua linearis (Claus). 

One specimen, taken on a sponge dredged in Westport Bay. 

The LiUjeborgiahmmg previously been applied to an 
Amphipod Crustacean, it became necessary to rename the geniis 
so called by Dr. Claus. M. Boeck f considers it to be identical 
with Chtodea y Brady, and applies to it that name ; but the dif- 
ferences lictween the two are not unimportant. Ltlljehorgia 
is stated by Claus to have the first antenme four-jointed^ the 
second antennstj with a secondaiy branch, the first pair of 
swimming-feet to have a two-jomted wcll-developea inner 
branch, while the three following pairs of feet have the itmeit 

• ipBhti straight ; a flea, 

t Nye Slssgter og Arter af SaltTands^^Oopepoder, JS72. 
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branch quite rudimentary. OlstodeSy however, has the first 
pair of antennae six-jointed, the second antennae without a 
supplementary branch, and the four pairs of swimming-feet 
all alike- the inner branch ending in two long filaments. 
Under these circumstances we propose to call Claus’s genus 
LtUJeharffta by the new name Orthopsifllus. 

Genus Ponc‘ELLiDiUM, Claus. 

1. Porcellidium Jinthriatlm^ Claus. 

Ooodsir, Ann. & Mag. Nat Hist vol. xvi. (1843), pi xl 

Dredged on a bottom of decaying vegetable mud in Bir- 
tirbuy Bay, and on Laminarioe in iJlifdcn and Ventry 
Bays. 

It seems to us most probable that Goodsir’s figures and 
description {loc. cit) apply to this species, and nf>t to Zaua 
omits as supposed by Dr. Claus. Tf this could be ascertained 
with certainty, Goodsir's nomenclature would have to be adopted 
on the grouncl of priority. 

2. ParcelliJium viride (Philippi). 

Thyone nViV?«, Phil Archiv fur Naturg. 1840, p, JlK), Taf. iv. 2. 
I^ireeNidium dentat^m^ Claus, Die froi-lebend. Copepud. (18i») p. 140, 
Taf. xxll %s. 2-5: aud Beitroge sur Kenntniss der (1860), 

Talilfiga 10-22, 

Dredged in Birtirbuy Bay in company with the preceding 
species ; on weeds in Clifdcn, Westport, and Ventry Bays. 

There can be little doubt that Dr. Philippi’s fig^e applies 
to this species; and we therefore adopt ms specific name; 
but the generic term Thyofie is preoccupied, having been 
Implied by Oken to a genus of Holothuriaase. 

8. PorceHidium subrofundum^ Nonuau. 

P. mibrotmdwnf Norman, Last Bheidand Drodging Haport, p. 297. 

Dredged in Birtirbuy Bay with the foregoing ; also on the 
fronds of Laminaricp in Cliiden Bay. 

4* Porcellidium tenuicauda^ Claus. 

P* imuioauda, CQaof, Beitrsge aur Kenntniss der Entom. (1860), p. 6, 
pi il figs. 10-15} and Die fi^-lebend. Copopod. p. 140. 

A few specimens taken from the interior of the bulb of 
Jjamnaria btdbom in Birtixbuy Bay ; also on weeds in Olifden 
and Ventry Bays. Scarce. 



140 Messrs. Bndy and Roijertson on Marine 

F»m. (kOToaidii. 

Genus CobtCjEUA, Dana. 

(hrycmua anglicm, Lubbock. 

C. angUiCUif liubbock^ Ann. k Mag. Nat Hist. ser. % vol. xx. (I867)| pL x, 
figs. 14-17. 

C Mrmanmf Leuckart, Archiv fur Naturg. (18/SO), Taf. vi. 9 j ThofsU, 

fiidrag tifl Kannedomen om Krustaceer (18fi9), tab. xii. fig. 17 j 
Claus, Hie frei-lebend. Copepod. (1863), p. 160, Taf. ix. figs. 1-4, Taf. 
xxiv. figs. 6, 6, Taf. xxviii. figs. 1-4. 

Taken in the surfacc-net in several localiticji. but nowhere 
plentifully. Between Cornwall and Cape Clear; Kinaale 
Harbour, Dingle Bay ; in Valentia Harbour, and near the 
Skelligs, For all these gatherings wc are indebted to Mr. E, 
C. Davison of Sunderland. 

Fam. Sapphirinito, Thorell. 

Genus Lichomouhts, Thorell. 

1 . Ltch(mol>gtts furcillatu8^jl^\iOtQ]\. 

L, AiretZZa^, Thorell, Bidrag till Kknnedomen om Krustaceer, som lefra 
i Arter af Slagtet Ascidia (1869), p. 74, tab. xiii. fig. 20. 

One specimen, which is probably referable to this species, 
was taken in the surface-net in Roundstone Bay. 

2. LtcliomolffUB fucicolm (Brady). 

MacrocMron fueieohtmf Brady, Ann. & Mag. Nat Hist Tol. x. (1872), 
p. 9, pi. iii. figs. 0-18 i and Nat Hiat Txana. North, and Durham, p, 484* 
pi. xviii. figs. 0-18. 

This was described by one of us last year under a new 
generic name, the fact of its being taken amongst algm having 
caused US to omit reference to M. ThorelPs work, which deab 
only with species parasitic in Ascidians. The genus 
picera proposed in the same paper seems also to be veiy 
closely allied to, though scarcely identical with, the previously 
established Asccinyzon of Thorell. 

One specimen of L. fmicolm was found amongst weeds in 
Westport Bay, and one in a similar situation in Ulifden Bay ; 
two or three s^imens have also been found on the Durhm 
coast 

Fam. AioomjrsoutidA, Thorell. 

Genus Ascomyzon, Thorell. 

Aacamyzon LtU/^orgUy Thorell. ' 

A, layatorjfH, Thorell, loc. eU. p. 78, tab. xir. fig. 21. 

Taken in the surface-net : three specimene in BouudstcNtie 
Bay, and three m Westport Bay. 
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Thifl ftpecie« ie described hy Thorell as being a common 
parasitic mhabitant of Aecidia par(dhlogrimma. 

Genus Solenostoma, nov* gen. 

Gkmeri anteoedeuti simile. Antennre vero primi pans breves, 12* 
aitioulatie; secundi park magn», biramosm, ramo principidi 
4*artioulato, iu apice spinis 2 fortibas aouleatis armato. Maxil- 
larum rami secundarii obsoleti, setk 2 ciliatis oompositi. 

Solenostoma scutatum, n. sp, 

Body subpyriforra ; cephalotborax broadly ovate, first seg- 
ment equal to half the entire length of the animal. Anterior 
antennse veiy short, equal to scarcely one third the length 
of the first segment of tlie l>ody, densely setose : posterior about 
equal in length to the anterior, stout ; primary branch ter- 
minating in two strong lancet-shaped spines, one of which is 
much longer than the other, and bearing also one moderately 
long and tu^o small setee ; secondary branch simple, uniarticu- 
late, and bearing a long terminal seta. Mandible tubular, 
excessively long, reaching as far as the middle of the caudal 
segments : palp long, filiform, and setose. Caudal segments 
three or tour times as long as broad, each bearing one short 
lateral and five long apical setep, two of which are strongly 
plumose. Length ^ ot an inch. 

Found sparingly on the fronds of Inminaria: in Clifdeu 
Bay. 

A very remarkable animal, differing from die genus Asco- 
mvton cniefl V in Uio structure of the maxilbe uid second pair 
01 antennse, out agreeing with that genus in the general cott‘ 
fomation of the mouth^apparatus. 

Oenus Ast£B 0CHEBE8, Boeck. 

Aiteroehere$ Lil^Aorgii, Boeck. 

A. Zt^^wfrwi BomIe, Trsad. ny. paraaiti.k« Kmbidjw (ISfiB), p. 6, 

Three specimens were found on a sponM dredged in West* 
port Bay. H. Boeck's speciinens vero token on the disk snd 
rays of Eehinaattr MinguiMtentu $ ; but though a^ its ISrst 
disoorery that author sought for the little ponwite diligently on 
many eXamplee of the starfish, he did not succeed in finding 
any fitrther specimens. It would appear, indeed, from the 
vmriottB positions in which we have found many of these sneto- 
rild «r pasBsitie species, that they aw not very fastidious as to 
tiic aonMe from which they draw their nourishment. 
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EXPLANATION OP TilE PLATES. 

PLATitViri. 

I\g, 1. Paraeakmm h\hemitu%^ antorior antenna, Fiq, 2. Fifth pair of 
feet of male. Fig. 3. Fifth pair of feet of teinale. 

Fig. 4. Ftimdocychvp^ obtusatm^ rigrht anterior antenna of male. Fig. (>. 
Kight anterior antenna of fem^ile. Fig. 0. Poaferior antenna. 
Fig. 7. Foot of fiilli pair (female). 

Fig. 6. JParaiachtdiuH miexioT nnioxim of ierntih. Fig.f^. Anterior 
antenna of male. Fig. 10. Mandible and palp. Fig. J 1. Maxilla. 
Fig. 12. Anterior maxilliped. Fig. 13. Poeterior maxilliped. 
Fig. 14. F(K»t of firAt pair. F\g. 15. Footof lifi^ pair (female). 
Fg. 16. Foot of lifth pair (male). 

Fg, 17. ThaUstTM anterior antenna of female. Fig. 18. Po«te- 

rior maxilli|H)d. Fig. 19. Foot of tirat pair. 

Plate JX. 

Fig. 1. rorKO*ew«, female, rood from Wow : o, anterior antenna j 

o, poflterior anttmna; e, foot of first pair. Fg. 2. Anterior 
antenna. Fig. 3. Posterior antenna. Fig. 4. Mandible and 
palp. Fig. 5. Foot of second pair. 

Fg. 6. ABeltopiM htmiduHf female, seen rroni side. Fg. 7. Anterior an* 
tenna of female. Fig. H. Posterior maxilliped. F^. 0. Foot 
of fifth pair. Fig. 10. Posterior abdominal segments. 

Fg. 11. Micf^oiuiUliaat/antica, (f ),seen from side. Fig. 12. Posterior 

antenna. Fig. 13. Mandible. FYg. 14. Anterior maxilHped. 
Fig. 15. Posterior maxilliped (P). Fg. 10. Foot of fifth pair. 
Fig. 17. liafjMcticm Jtejrm, anterior antenna of female. Fig. IB. 

terior antenna of male, Fg. 19. Posterior maxilliped Fig. 20. 
Foot of fifth pair (female). Fig. 21. Foot of fifth pair (mala)» 


XIX. — New Fishes from Angola. 

By Dr. Albeht OCnthbb. 

Me. Monteiro has brought home a Bmall collection of fishea 
from Angola. Some of tiiem were collc/Cted in a lake some 
100 niiicB inland of Ambri^i. Besides Pellonula voruw and 
Ophiocej)haluM obscurm (with thirty rays in the anal fin) 
and some other known forms, the following undescribed species 
were in this collection. 

OymnaUabes apm. 

D. ca 140. A. ca 126. Body exceedingly elongate* its 
depth being one twenty-third of the total Icn^ (without 
caudalL the length of the head one thirteenth. Pectoral fins 
reduced to a minute rudiment, yentrals entiarely absedit : 
vertical fins onljr half as high as tlw? body. The ma ytQyy 
and outer mandibulary barbels are nearly equal in length, ex- 
tending somewhat beyond the gill-opening, and mtber longer 
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than the other barbels. The distancse of the vent from the 
end of the enout xh two fifths of its distance from the root 
of the caudal. The branchial acccflsory organ is dendritic. 
Uniform brownish-black. 

Length 8^ inches. Interior of Ambriz. 

This very singular form differs so materially from the type, 
described in tlv ‘Annuls ’ for August 18b7, that it may l)e 
regarded at all events as a subgenns, for whi(5h the name 
Cmnnallahes may ])e used. In appearance the head and 
body and the vertical fins resemble ver^ much those of G. 
typus ; but with th(* greah'r elongation of the body the paired 
fins b^mc useless and disappearc'd. 'J'he typical specimen 
of G. typus ha.Hthe pt^stbranehiul organ of a much more simple 
form than O. apus ; but this is, perhajw, only due to age, as in 
A nabas. 

BKYOONiETHl()I*S. 

This genus is the African rejuesenlative of the American 
BrycoHy from which it is distinguished by its very small, 
toothless maxillary. 

Dorsal fin placed in the middle of the length of the body, 
opposite to the ventrals : anal rather long. Body oblong, 
covered with scales equal in size. Belly rounded. Cleft of 
the mouth ratlier narrow. Intermaxillary with three series of 
teeth, the teeth of the two outer series being subconical, those 
of the inner broad, molarhke, with several cus}>s. Maxiliarv 
small^ short, enveloped in the skin, toothless. Mandible with 
a senes of strong tricuspid teeth, and with a pair of conic.ai 
teelh in the mi<Wle behind the front smes. Gill-oiKsnings 
wide, the gill-membranes being united for a short space m 
front, but not attached to the isthmus. (Hllrakcrs short, 
feeble, slender, lanceolate. 

Bmft'fmorihiops microstoma. 

D. 10- A- 20* V. 9. L. lat. 37- L. transv. 6/5. 

The height of the body is one third of the total length 
(without caudal), the lenj^ of the head two se^itlxs. The 
haig^ eye is covered wSb an adipose eyelid in front and 
hdnnd; it is equal in length to the^torbital portion of the 
head, and longer than the snout. The maxillary terminates 
under the front margin of the eye. Dorsal fin nearly midway 
between the e:atremfty of the snout and the root of the cauda!- 
Ventral nearly opposite to the middle of the dorsal- Pectoral 
not extending to the ventral- There are three series of setdes 
between tlie lateral line and the ventral. Silvery ; a bluish 
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spot at a short distamje behind the gill-opening is more 
mstinct after the scales are removed. Dorsal nn with a 
blackish line behind and parallel to each of the rays. 

Two specimens, 44 incnes long, from the lliver Congo. 

Alestes holargyreus. 

D. 10. A. 21. L. lat 23. h. transv. 4|/3. 

Allied to A, Umiurva. 

The height of the body is a little more than one third of 
the total len^h (without caudal), the len^h of the head 
sevenths. The origin of the dorsal lin is immediately behind 
tlie base of the ventrals ; pectoral just reaching the ventoal. 
Bright silvery, without sjiots. Caudal with a very indistinct 
blackish median band. 

Several specimens, 24 inches long, from the River Congo. 


Diatichodua affinia. 

D. 16. A. 21. L. lat. 87. L. transv. 64/9. 

Allied to D, mtoapiltia. 

The height of the body is two fifths of the total length 
(without caudal), the length of the head a little less than two 
sevenths. Nose scarcely protruding. Teeth in a double series, 
the lower jaw with fourteen teeth in the front series. Body 
uniform greenish, without spot. The membrane between the 
anterior mrec or tour dorsal rays black. 

A young specimen, only 2 inches long, from the Rivet 
Congo. 


Mormyrua Monteiri. 

D. 80. A. 38. L. lat. 74. 

Allied to M* Peterm and Jf. acnagahnais. 

Snout subconical, nearly straight, of moderate length, with 
a mandibular fleshy appendage in front, which is about as 
long as the eye. Eye of mraerate size, situated before the 
middle of the length of the head, and one half of the length ^ 
the snout (without appendage). Pectorals extending beyond 
the middle of the length of the ventrals. The height H the 
body is two sevenths of the total length (without oaui^), the 
length of the head two ninths. The free portion of the UaU m 
Idf^ as the head {without appendage)* Coloration uniform, 
shining silvery. 

Three specimens from Angola, the laigest being inohei 
long. 
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XX . — Notes ofiy and Descriptions of. some Lizards with 

Rudimentary Limbs in the British Museum. By Dr. 

Albert GiiOTHER, F.R.8. 

Debna Fniscri. 

I have recently exaniined the typical Hpecimeii of Dehna 
Orayi (Smith, 111. S. Afr. Kept. pi. 76. fipj. 2). It identical 
with D. Fraser iy and there can be no doubt that it came from 
Australia, as supposed by Sir A. Smith hiinsclf. 

I am also of opinion that Delma MolU^riy Lutken (Nat, 
Foren. Vid. Mcdd. 1862), is not specifically distinct. The 
specimen to which this name Wiis given lias the supranasal 
and anterior frontal of each side united into one shield, a 
peculiarity whicli 1 consider to l>e individual. (Confluence of 
two shields into one is by no me.auft of uncommon occurrence 
in this lizard ; and the distinctness of the markings on the 
head is subject to great variation. Ten specimens in the 
British Museum arc from Western Australia. 

Aprasia pulcheUa. 

All the eight specimens in the British-Muscum collection 
(including the types) have 12 series of scales round the Ixidy, 
and not 14, as found by Pn^f. Peters (MB. Berl, Ak. 1863, 
n. 233). With regard to coloration, there is a gradual passage 
from specimens which show only a few faint rows of brownish 
dots to such as are ornamented with six or eight longitudinal 
black bands. Therefore Aprasia ortoUneata (Ptrs.) cannot be 
regarded os distinct from A. pvlchella (Gray). Some of our 
specimens are from South, others from West Australia. 

Ohelomeles pseudopus. 

Scales round the middle of the body in 22 scries ; about 
104 scales in a longitudinal aeries between the fore and hind 
limbs. Four large praeanid scales. Sulicaudals not enlarged. 
A longitudinal groove runs along each aide of the abdomen for 
a dis^tance of 24 scales, commencing from Uie axil of 
the fore limb. Fore limbs very short, about as long as the 
snout, with three rudimentary claws ; hind limbs still shorter, 
ut^ivided. The anterior frontal forms a rather broad suture 
with the rostral and vertical — tbia latter being bell-shaped, 
longer than broad. Four supraciliai^ shields. A pair of 
anterior occipitals ; central occipital elongate. Seven upper 
laMals, the third and fourth separated from the orbit by a 
series of shields which are as large as the labials below them. 
Mental as broad as the median lowcf labial. Ear entirely 
hidden* Coloration uniform. 

Ann. Mag. N Hist Ser.4. Toi.xu. 10 



146 


Dr, A. GUntlier on Lizards 


One «{)ecimeu, 14 inches long, the body mcaaiiring 7J- inches. 
A portion of the tail is reproduced. It is not known where 
this specimen was obtained. 

Cheloineles mmatrensis. 

Scales round the middle of the body in 22 series ; about 84 
scales in a longitudinal series l>etween the fore mid hind 
limbs. Four largt‘* praoanal scales; subcaudals scarcely en- 
larged ; no longitudinal groove along the side of the alnlonien. 
Fore limbs very short, a little longer than the snout, with two 
claw-like prominences; liind limbs longer than fore limbs, 
with a terminal claw, and a scijond, lateral one. The anterior 
frontal forms a rather broad suture with the rostral and 
vertical, this latter being scarcedy longcT than broad, l^hree 
supraciliary shields. 'Two anterior occipitals as long and as 
large as the centi'al occipital. Six upjier labials, the fourth of 
which enters the orhit. Mental as broad as the median lower 
labial. JJar entirely hidden. Unifonn brown obove; middle 
of tlie abdomen white ; lateral scahis with a brown central 
spot. 

One specimen, from Again, has a body 3i inches long, only 
al)out l-j inch of the tail being preserved. We obtained it, 
with other reptiles, from Dr. Bleeker. 

Chdomeles ratlcnhttus. 

Scales round the middle of the body in 24 series ; about 
100 scales in a longitudinal series betweiui the fore and hind 
limbs. Dorsal scales larger than the others ; two large pree- 
anal scales ; subcaudals enlarged. No lateral groove on the 
side of the abdomen. All the limbs three-toed, the toes being 
extremely short, clawed. F ore limbs somewhat loiter than the 
snout, and ratlicr shorter than tlio hind limbs. The anterior 
frontal is in contact with the rostral ; but the nasal shields are 
closely approximate. TJic vertical forms a short suture with 
the anterior frontol, and is ratlicr longer than broad, penta- 
gonal, the anterior side being the shortest. The anterior 
occipitals form a broad suture together,"wliilat the posterior 
are nearly entirely separated by the intercalate central occi- 
pital. Four aupriwiliary shields. Mental as broad as the 
jn^an lower fabial. Ear entirely hidden. Upper parts 
olive-coloured, finely punctulated witli brown; sides ^imd 
abdomen bluish white, with black lines foUowmg the edges 
of the scales. 

One ^ecimen, from tlie Clarence river, 12 inches long, sent 
26) ! the tail is 4 inches ; but a great portion 
of It 18 reproduced. 
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tSoiUDiA and Pholrophilus. 

In the Britisli iluneum tliore are : — 

1* The typeH of tioridia UnetUa^ (iray (1830), renamed 
Prmp4»ditus by Dunioril and Bibnin, They were eollceted 
Gilbert in WeBleru Australia; and their Australian origin m 
confirmed by other speeimeim receiml by Mr. Buchauiiii from 
the same countrv, and by the oceuireuce of a second, closely 
allied snecies, Soridia mhjmH ((Uhr.j, in ( Miaiupion Ihiy. 

2. Tno types (two Kpeeiiueiis) ot Pholeaphilus cupensfsj 
Smith (111. S. Atr. Kept. Apj). 1S40). This author says, 
n. 15 : — The two Hj)eciniens J possess wore obtained in Little 
Namaqiia Jjand, and were found uinler a loose stone, in a 
burrow like what is formed by an earthworm.” 

Now all these sped mem are specijieaUp idenfieal* i and as I 
{ini not yet prepared to admit that so singular a form as 
Soridia is common to South Africa and Western Australia, 1 
can at present arrive at no other ronclusion but that Sir A. 
Smith, who <l(>os not say that he himsedf found tln» examples, 
received them from some other person, either at Cape Town 
or in England, and was misinformed as regards their locality f* 

Ilerpetosaura \ inornata, 

LUkophilus immatunj Smith, 111. S. Air. Kept. App. p. 12 (1849; 
genenc name preoccupitsi). 

Ssrpstosaura arenicoluy relors, Wiegm. Areli. 1855, p. 48. 

Scales in 20 series round the middle of the body; 104- 
112 scales in a series between the chin and vent. In one 
specimen a minute rudiment of the hind limb is visible. The 
very small shield behind the nostril is sometimes confluent 
witn the first upper labial. There are three speoimons in the 
British^M oseum collection : — 

a. Type of the spexncs. B. Africa. Presented by Sir A, Smith. 

h Adult. Port N atal. Presented by the Ke v. 11 . Calloway. 

c. Half-grown. Port Natal. Purchased of Mr. T. Ayres. 

flerpetosauru atra. 

Scales round the middle of the body in 23 series; about 

^ Bibroa has already recognised this fact ; but he thought the species 
to be from the Cape. 

t Itt this respect it maybe of some Importance to mention that these 
two specimens had been proriously preserved in turpentine— a method 
which, ss Mr. Ford informs me, had been frequently adopted by one of 
the Yeireauxs, who is known to have collected in Australia, and from 
whom Sir A. Smith procured many specimens. 

1 This genus» as well as ^spomorphm capr (Peters. 1861), is to be 
added to my Synopsis of in rtoc, Zool. Soc. 1871, j[». 240. 
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160 scales in a aeries between the cliiii auJ vent. Dorsal 
acalea not larger than the others ; four prspaual scales, the two 
middle ones largest ; subcaudals not enlarged. No trace of 
limbs. Frontal separated from rostral by a pair of smali 
intervening shields, but forming a short suture with the 
vertical; this latter* shield is subtriangular in shape, with the 
posterior side the longest, and forms a very broad suture with 
an oeeipital shield, which is likewise triangular, its anterior 
side being the longest. The first upper labial is verj*^ large, 
aseendmg to beluiKl the nostril, which is situated in a notch of 
tlie rostral. Ear entirely hidden. Black. 

( )iie specimen, from the Zambesi, is 8 inches long, the body 
being 6^ Inches, and part of the tail reproduced. 


XXL — On the Longicorn (lol^optera ofJapcPn, 

By IT. W. Bates, F.L.S. 

The large collection of Coleopterous Insects made, during a 
residence of five years in Japan, by Mr. (icorge I^ewis, on 
which the jiresent account of the family Longicornm is 
founded, furnishes materials for enabling entomologists for the 
first time to fonn a definite idea of the nature of the Japanese 
fauna in this department. Hitherto the number of species of 
Lotigwornia recorded from these islands has not reached a 
score. Mr. Lewis’s collection contains 103, the total number 
now known being 107, ( )f these, 62 are new species discovered 
by Mr. Lewis. In a former paper, on the GeodepJiaga^. I 
have recorded a similar great augmentation of our Jcnowlcdge 
due to the labours of this entomologist, the number of known 
Japanese species in that group having been trebled by him, 
ana 120 new species added to science. 

With regard to the nature and relations of the Tnsect-fimna, 
an analysis of the list of Longicornia quite confirms the 
leading results arrived at in the memoir on the Oeodephaga 
above cited. In the introductory noteS to that paper, after 
describing the geographical position of the Japanese archipe- 
lago, and alluding to the views of many Russian and Engmih 
entomologists in favour of the fauna being consideiw as 
forming part of tlie great Palaaarctic province, I showed that 
the very large mixture of tropical genera and the striking 
absence of characteristic European and north-temperate forms 
were opposed to those views. The conclnsum WpUed was 

• Trans Entom 8oc. 1873, part ii. p, 219. 
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that the composition of the Japanese Coleopterous fauna was 
essentially different from that pf the Patearctic province, and 
required to be aeeountod for by a different set or antecedents. 
A similar conclusion has been arrived at long ago by Otinther 
with regard to the liefftUiay and by other authors ; and it is 
interesting thus to tind the various groups of the annual 
kiiigdoin corroborating these generalizations, 

^Ijie total numb<;r of genera of (Uodephaga known from Japan 
is 84, of Longirarnta 04. ^fhe munticr of tropical genera in 
both cases is 21 , of genera peculiar to Japan (so tai as at present 
known) 9 and 7 respectively, genera common to Europe and 
Japan (most of them being widely distributed Uunperate 
forms) 44 and 22, charaeteristic or jR'>euliar Eurojiean genera 
absent from dafmii /)2 and 40 (more than one half the total 
numlier in each ease). In Long icomia there are 8 genera 
common and peculiar to Eastern or North-eastern (^luna and 
Japan ; in the Geo(h*f>ha(ja there are only 2. Tlic numlier of 
lamgicom 8j>ecieM actually identical in Japan and Europe is 
only 4 ; but 0 others are so closely allied tliat they Avoufd be 
considered by some entomologists local varieties, making the 
total number 10. 

1'he general aspect of the T^ongicom collection is much more 
tnpioal and anti-European than that of the (ieodephaga, 
'i'hia is owing to so many of the large and striking speeies 
being well-known ludo-Chineae and Malayan fonns. Such 
are Xyntrocera^Nma^rarnhyx^ Pyrestes* L/rytnrus^ MelanausteVy 
Batoceray Aprionn, Olenecamptns. (rhmay and others, 

Besides these, we find : — lihodvpitiy hitherto known only 
from Sylhet ; Disteniay a tropical and subtropical genus in both 
hemispheres, unknown to the Europa^nSiberian and Mediter- 
ranean faunas; Thranius^ hitherto known only from the 
Moluccas and Ceylon; and a few common tropieal genera repre- 
sented in Japan by numerous speei<‘s, such as ^Vmiww, 
/Voone^Att, Apomecynaj and Syhra — all totally foreign to the 
*north-temperate continental fauna. The absence of many of 
the most familiar an^ characteristic European genera is ecjually 
Striking, such as Ceramhyxy Hylotnfpe^y Lfe^rophaimj Ora*- 
dlia^ Necydalwy Btencptervsy MolormuSy Parmmay JDorcadioHy 
Mortmusy Lamta, Rhagium* &c* 

Many entomologists, autnorities in their respective groups, 
are at work on other portions of Mr. Lewis’s magnificent col- 
lection ; and it is to be hoped this entorprisbg traveller may 
be enabled to republish all. the scattered memoirs in a collected 
form* as a contribution to the fauna of Japan. 

Mr* Lewis’s collections were made chiefly at Nagasaki, 
Osaka, and HiUgo, 
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List Species, 


Fara. J^BioNXD^. 

IVionim inpulnris, Mofnrh, 
^gosoraa sinicuni, VfhUe. \ 

Fom. Ckrambycibje. 
Spondylifl buprestoides, Linn, 
('riocephaluB rusticufl, Linn, 
Xyatrooera fflubosa, Oiiv, 
Mallambyx japonicua, ii. ap. 
PachydisRUfl (r ) fuh idua, TV/arof. 
Neoeerambyx cbTy^Rothrix, n. ap. 
CVroBiiim Riniciim, Viliite. 

bolophft^um, ti. Rp. 

StenodrynH clavigcra, n. Rp. 
8tf‘TiVfpnnmquadrinotatum,n.Bp, | 
(^racilia pvK*wfiea, F, 

Obrium lougitiorua, n. Rp. 
StunhomaluR cloroides, n. ap. I 

DiRtenia japonica, n. sp. ' 

Toxotufl cffiruloi|)aniiis, n. sp. 
AcmwopH I'riocorimia, n. ap, 
liOptura Rcotodca, n. Hp. 

tonuicomis, Mothch. 

diniorplia, n. sp. 

xantliama, n. ap. 

ochrapeofaaciata, MoUch, 

auaRpuloidoR, n. ap. 

I'hraniufl variegat\iH, n. np, 

Py«*8tea cardiualiR, Pascov, 
ErythruR cougruus, PfisfHK, 
Callichronia tenuatura, ii. «p, 
8jmpiezo<*cra japouir-a, Laeord, 
Seraanotus rui'ipt'nnia, Motuck, 
Pbymalodea albioinctuR, n. Rp. 
ClytanthuR notabilia, Pancoe, 

oppoaituR, Chfvr, 

quinquefaRciatuR, L, Sf U, 

HiURCoRufl, n. flp. 

diniiimtiiR, n. ap, 

oimulariR, F'ah, 

XylotreohuR (Tlrayii, White, 

pyrrhoderus, n. ap. 

('’lytuR caproideR, n. sp, 

T)€*re thoracica, White, 
J’urpuricenuR Tomminckii, 

apectabilia, Moiech, 

Fam. Lamiadjb. 
EchtbiRtatUR gibber, n. ap. 
Monohammua aubfoRriatuH, n. sp. 

teRROTula, White, 

luxurioauR, n. ap. 

fraiidator, n. ap. 

aejunctus, n. «p. 

;;; — - degener, n, ap. 

Paacothea hilarif, Paeroe, i 


Molanauflter rliinensia, Font, 

glabripennia, Mtdetk, 

(H ) ruber, Palm, 

Batocera lineolata, Chei^, 
Aprioua rugicollia, Cfiem\ 
Urrufha bimaculata, 

MeRoaa japontea, n. ap. 

perjdexA, Vaecoe, 

longipc'nnia, n. ap. 

l{hr>dopia Lewiaii, u. ap. 
OlenecamptuR cretaceiiH, n. «p. 
Rumetopitt (jscitanH, Pancof. 
-Elara furcata, n. ap. 

Praoiietha caiidata, n , »}), 

zonal a, n. ap. 

jugoaa, M. ftp. 

jb>wringii, Faeroe, 

rigida, n. ap. 

angusta, n. Bp. 

leiopodina, n. «p. 

Apomecyaa neplecta, /Vrarw. 

naBvia, u, np. 

Hybra ordinata, n. ap. 

rribMdla, u. Rp, 

Mirrolera ptiinndeR, n. Rp. 
Atimura jap<mi(‘»^ u. ap. 
LaHiapheleR obrioidoR, n. ap. 
PogonochoruB RoniiniveuR, n. aj). 
Aulaeonotus pachypezoideb, 

^ nonuf, 

Potb vue Hilaeoa, Faeroe, 
8m«miuR biraaculalUB, u, ap 
(Udaniobiua japouiruR, n. ap. 
Aeantboriuui^ griaoua, F, 
Leiopua guttatua, n. ap. 
Kxocentrus fnaciolatua, n. ap. 

lint'atuR, n. Rp. 

touBUB, n. ap. 

guttulatua, n. ap. 

Aaapr^rdo rufipea, n. ap. 

Agnpantnina, n. ap. 

Agapaulhia pilicomia, F, 
Saperda aauguinolenta, Ihoms, 
Thyeatcs Clebleri, Fuldorm, 
Glenea l^rtunei, Saund, 

galathea, Thome, 

orelota, n. sp. 

relicta, Fmeoe, 

Pbytcoria aimulans, n. ap. 

veutralia, CAwr. 

Oberoa iaponica, tx, ap. 

— heDnscena, n, ap. 

mixta, n. sp. 

nigriventris, «^,sp. 

maiginella, n. ap. 

fulvsoliBu n. ap. 

Chraonoma Fortunei, Thome, 
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Fani. Prionidft. 

PrionuB imvlarisj Motschulflky. 

IVionutt inmlaris, Motuchul^ky, Ktuden Eiitom. 1857, p. id* 1801, 
p. 21, (Sy Holrtkv, HoraB S«ic. Eiit, JIorh. t. vii. 

P. tetanwtMy PaM'oo, Aim. N. II. x\x. p. 412 ( 1867). 

P. fonaatui, Pane. Trans. Ent. 8f»c. 2ria m\T, iv. p. tfo (1867) P 

Japan, common ; also North China. 

1 see no diffi‘rt^nce betwtum Japanese specimens and others 
from Noiihem f 'hina,wliencc Pascoe descrikul his P.fmatm^ 
his description, however, does not precisely agree with the 
insect, especially as regards punctation, and I cite the syno- 
nymy with doubt. 

JEgosoma smicum^ White. 

.Mgowma ^inieum^ Whitt», Cat, Long. Col. Brit. Mus. p. 80, $* 

Many examples ; on fir trees. 

White only knew the female, which resembles tlie same sex 
of JE. Beabricorna. The male is much more different from the 
corresponding sex of that species, having much shorter and 
thicker antenna', with the scape shorter and more cubical. 
The thorax difiers in shape, being gradually widened from 
apex to base, at which latter it is nearly equal in widili to the 
elytra. 

Fam. Cerambycito. 

Section A. EifeB cmnthj faceted, Hahiis nocturnal, 

Bpondylis huprentoldes^ Linn. 

^wdylM hti/preeteddve, Tjinn. Syst Nat. xii. 2. p. 621. 

Also found in N. China. 

Criocyihalaa rmticuay Linn, 

VHocephaius rusUeia, linn. Syst. Nat. xii. 2. p. 684 j Kraatz, BerL 
ent. 35eit. Tii. p. 107, 

Hatyasan ; running over fir trees at night. 

Japanese exampleshave punctured elytra and sutural apices 
briefly spinose, as in German specimens. 

Xystrocera ghbosa^ Oliv. 

Xyetrowra glohoea, Oliv. Eniom. no. 00, p. 27, i 12. f. 81. 

iStmdeorue vittafta, Fab. Syst EL ii. p, 300. 

Many examples, agreeing with others from Cambodia, &c. 

Fabneius erroneously cited Braxil as the locali^ of his 
Si09$ocoiw mttatwf. which is evidently the same as Xysirocera 
ffUim. 
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Pachydi88us [Mallamhyx) japoniem^ n. Hp* 

P, minus oonvexus* olivaoeo-fuscus, pnbe subtili fulvo-gmea 
vestituB ; tborace elytris multo angustiore, medio panlo dilatato, 
antice fortiter angustato, Bupra minus profunde flcxuoso-plicatio ; 
olyiris Imvibus, apice singulatim rotundatis angulo suturali spi^ 
noBo; antennifl ( ^ ) coipore dimidio longioribus, omnino inermibus, 
artifulis tertio quartoque apice paululum incraBsatis, 4*® quam 
multo breviore. lx)ng. 1 in. 5 lin. to 2 in. cf 9 • 

Japan. 

Agrees vnih the typical (Australian) species of Ptichytlmus in 
the unarmed antenna^ and thorax and the finely pubescent sur- 
face; but diffiirs much in facies and in the ve^ slight nodosity of 
the Jrd and 4th antennal joints. The combination of charjtcters 
which the Bjiceiea offers renders it ill-placed in any of the genera 
hitherto {iroposod in this group ; and it may be found conve- 
nient to separate it under the generic name Malhmbyjr, The 
pockets of the anterior haunches are angulaie externally ; but 
this character is not even of generic im)>ortance, although ba- 
cordaire^ founded a section ujK)n it ; for some Australian B])ecics 
of Pachydissus jwsaess strongly angulated acetabula, wliilst 
others, very closely allied, have them only circular. The j)ro- 
stemal process is a little ])romiiicnt at the edge of its posterior 
declivitr ; the mesosternum plane. The crown of tne head 
lias a single (central) groove, extending behind to the neck, a» 
in Ceramhyx and UiyjdoccramlfuXy and not ending in a trans- 
verse ^oove at the level of the jiostcrior margin of the eyes 
as in Pnchydissxis, 

Pach ydismis {?) Jvlvidus^ Pascoc. 

Pachydi»m»{^) fufmdm, I'aflcoe, TmuB. Ent. Hoc. now ser. iv. p. 236. 

One example, Nagasaki ; also North China. 

The elytra arc clothed with rather coarse, miiform, laid, 
tawny pubescence, and arc rounded at the apex. The sjiecies 
may possibly come within the proposed genus Mallatnbyx ; but 
1 have seen only a female specimen, and therefore cannot 
decide. 


Neocerambyx chrysofhnxy n. sp. 

N, forma et colore Cer, aurifdhro (White) similiB, at differt antemui 
nullomodo spinosis, nec thoraoe traUBvendm plicato. Elongatus, 
BuboylindricuR, fulvo-fascua^ tomento Boriceo mutabili vestitus; 
tboraco utrinque modio apinosoi supra grosBiasime irregulaiiter rtt- 
goBo et tuberculato, ad basin sulaiB binis tranBveraia ; alyiris 
apice breviter oblique trunoatia, angulo exteriore paolo producto 
acuto, Buturali longe spinoao ; antennis ( 9 ) articulia aiiigu** 
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latim quam quinto distinote brevioribun ad apioem tumidulis. 
Long. 1 in. 3 $ . 

Nagaaaki. 

The pubescence is rich tawny golden, thick and adpressed ; 
it is lain or, as it may be described, Irrushed in different ways, 
sometimoH convergent, and is of lighter and darker shades, the 
darker forming two indistinct flexuous bands across the elji;ra. 
The tomentum is also thick and coarse on the hml and 
thorax, and clothes the whole of the antenna. The thorax 
has no trace of transverse furrows or of cciitnil smooth plate, 
as in Cer, holme ricetis^ F, 

The species belongs, but imperfectly, to the genus Neo* 
cerambyjt^ differing from it in the spined thorax, and in tlie 
sockets of the anterior haunches being scarcely opened ex- 
ternally. ^ 

Cereatum stmeum, White. 

Cerenium nnioiim, White, Cat. Long. Col. Brit. Mus. p. 245. 

Nagasaki. 

Cei^estum holophitut/iy n. sp. 

C. quam C. 9him minus elongatum, ommno fulvo-testaceum, flavo- 
pubesoens ; capite grosso inuuqualiter punotato ; thorace oblongo- 
OTuto, punctis magnis et parvis suberobro improsso, lines abbre- 
viata, elevate, dorsali, hevi ; clytris crebre lequaliter punctatis ; 
antennis artioulis tertio quartoque Baba^iualibus, quinto vix Ion- 
giore. Long. lin. 

Hiogo ; three examples, apparently males. 

Stknodhyab, nov. gen. 

Genus inter Oallidiopsidett ot Qracilide$ (Laoord.) locum tenens. 
Corpus elongatum, gracile, subglabrum. Caput thorace ktius ; 
ocnli magni, convexi ; genis brevibus. Palpi maxillares labialibus 
duplo bngiores ; artioulis ultimis omnium dilatatis, triangularibus. 
Antmnat( d ) ooipore dimidio longiores, tenues, filiforraes, nuUo- 
modo bMin versus infra oiliatm ; artioulo quarto quam 

teitio vol quinto mnlto breviore. Thorouc olongatus, cylindroideus, 
medio patuulum dilatatus, vix inmqnalis. Elytra apioe rotundata. 
Oosm anterioros conioo^globosm exaerte; proetemutn inter ooxas 
angusUsaimum. MssosUrwum angusium, coxis globosis, acetabulis 
dausit ; epistema metathoracica angusta, posticc^ attenuata. Psdas 
elonpti, gradllimi, fomoribus abrupte elongato^avatis ; tand 
gramlea, ai^culo primo seouitdo tertioque ooigunctis aequali. 

Tlie numerous examples of this species that I have seen all 
appear to be males ; at least 1 have observed no diffiarence in 
the antennm or the abdomen, which latter is quite normal ; 
and consequently I am unable to say whether the ? offers the 
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curious abnormal structure presented by Obrium and many 
allied genera. The genus nas much general similarity to 
CeresiNm, except in the long slender legs and abruptly clubbed 
femora. The exserted anterior coxm bring it, so far, within 
the definition of the GraciUdes (Lacord.) ; but the tightly 
closed middle sockets exclude it from tliat group. 

t^tenodryas davigera^ n. sp. 

S, angusta, fulvo-tostocea, aparsim puheficeus ; antennarum scapo^ 
femorum clava tibianimque ajuee piot'o-nigris ; capite supra 
rugoso-punctato ; thorace flubetjiarsmi punetato, subopaco, 
eloDgata modiana larvi^ disco utrinque intequuli ; el 3 dnB passim 
a^quoliter discrete punctatin. Long. 4| lin. cJ • 

Hiogo. • 

Stonyokikum, nov. gen. 

Facie generis Stenygrar^ gen. Ceresio affine. Tluorait oylindricus^ sed 
femoribus abrupte valde clavatis et tibiis intormediis fortiter cur- 
vat is. Vorpm elongatum, sparse setosum. Caput ^ cum oculis 
convexis, thorace paulo latius ; pulporum articulo ultimo dilatato 
triangulan, maxillanhus elongatis. Aufmwr robustic, hliformes, 
articiihs 1 ujnio extus productis, articulo quarto parvo, quam 
tertio vel quin to dimidio breviore. andcue globosm ; pro- 

sternum inter coxas modicc' august um ; mesoHloruum planum* 

This new genus is closely allif'd to f and still more 

so to the Australian germs Bethelmm^ from which latter it 
differs in the cylindrical (instcjid of cordate) thorax and loss 
hirsute antcnnie. The elytra are similarly coloured to the 
Tropical-American genus Bfcnygra, and they are also distin- 
guished by two oblique depressions on each, one near the 
suture towards the base, and the other on the jM>8t('rior part of 
the disk. The legs are rather short and stout ; the femora of 
all abruptly and strongly elavate. I^hc*, intermediate tibim are 
strongly bent outwards, as it apy)ears, in both sexes. The 
antennae in the cf arc a little longer (in the ? a little shorter) 
than the body, 

Stenygrmum qvadrinotatumy n, sp. 

8. elongatum, oonvexura, sparse setosum, nifo-castaneum ; elytris 
medio fusco-nigris, maouJis duabus utrinque discoidalibus fla^o- 
testaceis, una paulo ante, altera apud medium ; thorace ju?d;a 
npicem constricto, ante medium paolulum dilatato, suberebre baud 
profunde punctulato, punctis majoribijis rugulisque intermixtia, 
Imoa dorsali lajvi ; elytris punctis piliferis disoretis, Tsmus apieam 
xninutissimis. Long. 5 lin. cf 9 • 

Ipongi ; three examples. 
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Longicorn Colcoptera of Japan, 

OraciUa pygmma^ Fab. 

GratUia pygvMHii Fab, 8y«t. EL ii. p. iiiiO. 

Otic example, Onaka ; not dirttiiiguiahable from the Eu- 
ropean ajiecicM. 

Obrium longieornej n. ap. 

0. hnmnfo paulo majus ef latiu«, fulvo-*testaocum, aubtilitcr dense 
puboacens ei longo aetosum, hand nitidmn ; oculis ( ) max*- 

imis ; anieiinis corpore duplo lou^oribns ; thorace ut in 0, 
hrvnneo tuberculato, poHtico inagia angnatato, Hpiirsim pnne- 
tiilato ; ulyirifl supra subplanis, citbre punctulatis. Long. 
2 j lit). cJ . 

One example. 

By tiie magnitude of its eyes this species approaches Sien^ 
homahis (White). 

Hienhomaluft n. sp. 

/S\ nigro.fuscum. pubcsccns, an tennis petlibusquo rufo-tostaceis. fe- 
moribus iibiinquo modio infuscalia ; thorueo auT<H)-pubeHoente, 
tubere latcnili valido, basi oonstneto, supro sparsim punctate ; 
elytris buflin versim sparsim punctatis, palhdo.testaceis macula 
eoinmuni basali rhomboidea, altera siibquadiata potie medinm 
antice obliqua, tertiaquo parva transverse ante apieem nigro-fusois. 
Long. Im. 9 . 

Two examples. Ipongi. 

Differs from St, fnestratus (White*) by the design on the 
elytra. Their ground-colour is pale testaceous, with a large 
spot at the base, touching the base on the sculellum, ending m 
a point on the suture jx»sleriorly, and leaving the shoulders 
pale; a subtriangular spot follows this behind the middle, 
narrowing to a point towards the suture. These two black 

K ches leave lM‘twcen them a very obliaue V-shaped pale fascia. 

e pale apical part has in the middle a faint dusky spot. 
The abdomen of the 9 has a similar ubiiormal structure to that 
of Obrium^ the 2xid ventral segment having a long fringe of 
hairs, and the Srd to 6th being hidden in its jicsterior concavity. 

DiHteniajajfonicAj^ n. sp. 

D, magna, olongata^ fusoa, subtiliter pubescons, antennis pedibusque 
Bub^esoentibus ; oapite pone ooulos tuimdo ; ihorace lato^orebre 
punctulato^ disco utrinquo bituberculato ; elytris apioc angulo 
BUturali longo dentato, supra sparsim lineato-punotatis, dinddio 
apioali Isovi ; fomoribus inermibuB. Long. 11-14 lin. i $ . 

Maiyasan, Hiogo ; many examples, found at night running 
over fir trees. 

A typical Distenwy allied to D. undatUy but differing from 
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all the American species, even those with only one apical 
spine to the elytra, ny the spine (or sharp tooth) be,ing a pro- 
longation (a little divergent) of the sutural angle, and not 
distant from it : from the spine the apex is gradually rounded 
to the sides. The punctation of the elytra is scanty and in 
lines. The thorax is rather wider than usual in the middle, 
and the discoidal tubercles are very obtuse. The head is 
tumid behind the eyes, more distinctly so in the (J than in 
the 9 . The scape of the antenna* is roughly punctured. 
There is no long pulx^scence on body or limbs. 

[To he continued.] 


XXII. — on Chinejie (Trionychidm), 

the Description of a new Species sent to the British Museum 
hy Mr» Sioin/iof, and Observations on the Male Organ of this 
Family. By Dr. J. E. Guay, F.B.S. &c. 

[Plate* V.] 

Mr. Swinhok has most kindly sent to the British Museum 
several specimens, preserved in spirits, of Mud-Tortoises from 
the neighbourhocKi of Shanghai. 

The collection contains : — a large specimen of the most 
beautiful species of Idud-Tortoisc which I have yet observed 
from any country ; and I believe it to be new to science ; 
three specimens of a very jdain olive Mud-Tortoise, which 
are peculiar for having the crown of the head and nose covered 
with a hard veiy thin skin, somewhat like the skin which 
covers the head of the Terrapins ; and several specimens ol 
different ages, but all young, of Landemania pcroc^lla^a, 
showing the change of colour in the young animals of this 
species as they increase in age. 

This collection is also interesting as showing the form of 
the male organ and the external sexual character of the males 
of this group of Chelonians. The specimens having been killed 
by being placed in spirit, the male or^n has been exserted in 
two of the spt*cimcns. It is expanded and fan-shaped, with 
the urethral hooves on the lower side forked and ending in 
conical claw-Tike torminations. In both specimens the tml is 
short, tajiering to a very fine |)oint, and ending in a hard spine ; 
wdiile the tails of the other sjiecimens are all without points, 
soft, and rather blunt at the end. The armed tail is the chs* 
racter that Leconte gives of the males of Kinosternon. 

The Beptlles have been divided into ; — those which have 
a single male organ for intromission, as the Tortoises, the 
( Crocodiles, &c. ; and those which have a pair of organs for the 
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same pur}K>Be, as the Lizards and Snakes. Tn the ^ Annals * 
some time ago I showed that the two organs above referred to 
were not for the pur|w>se which they have generally been 
considered to serve, but clampers or cramps, like those found in 
Skates; only, instead of being extK)sed as in those fishes, 
they are retractile under the skin of tne body when not required 
for hfdding the finnale. 1 am now able to show that Tortoises 
or at least the Mud-Tortoises (Trionychidce), are provided with 
a well-developed organ for the intromission of the semen, 
differing in outline in two allied species. 

OftCARIA. 

Skull broad. Nose sliort, not half the diameter of the orbit. 
Palatal groove wide, deep, gradually narrowing from the back 
edge of the internal alveolar process, and rounded irj front. 
Internal nostrils large, roundish, about half the length of the 
internal alveolar margin, with a deep broad concavity in front. 
The alveolar process of tlie lower jaw simple, concave in front, 
with a slight indication of a longitudinal ridge on the outer 
side of the middle of tht* front end, deeply concave and rather 
widened on each side, with a slightly elevated end and much 
more elevated outer edg('. Tympanic cavity very deep, sub- 
triangular, with a rouiKied front edge. 

This genua is very like TrionyjCy but differs in the shajie of 
the palatal groove and in the form of the alveolar surface of 
the lower jaw. 

The genus OacAiria has the short broad face of 
and the internal nostrils more anterior than in Isola. The 
skull of Trionyjr Leithii is very like the skull of Isola pegu- 
eneis ; and perhaps this species ought to bo referred to the 
genus hola^ and called Isola Letthit. These sj^cies, in the 
form of the skull, tlie palatine, in the hinder position of the in- 
ternal nostrils, and in the form of the alveolar surface of the 
lower jaw, bear a considerable resemblance to the skull of 
AapihM^ 

1. Oscaria Smnhoeu PL V, 

The body oblong, nearly flat, only slightly convex ; upjper 
surface smooth a&a polished, uniform dark olive-green, widi 
veiy numerous yellow spots, and a great number of minute 

i rellow circular dots between them, sometimes forming more or 
ess irregular circles round the larger spots. Tlie dots on the 
fore part of the back, and on the sides and hinder part of the 
back, are the largest, sometimes oonflaent into short curved 
lines, at others forming a ring enclosing a small olive dot. 
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The middle of the front of the back covorinf^ the oblong 
bony shield marked down its centre on each side with diver* 
ging, more or less elongate, transve^rse lines. On the sides 
of the broad central convex part of the ba<*k there are a 
number of short ])arallel longitudinal lines, placed in clusters 
between the diverging lines of (dongateJ spots on the sidtis of 
the middle of the back. 

The head, neck, and upper part of the limbs blackish olive 
above and yellow below, the undcrsidt‘ of the hinder margin 
of the disk and the sternum more or less varied with lead- 
colour, The u})per part of the head to the occiput with close, 
very irregular-shaped yellow S])otH, whl<’h are somewhat alike 
on each side, but can scareedy bt* called syinmetricaL The 
sides of tlie neck and chin \ cllow, witli narrow olive vctieula- 
tions. The back of the neck and the upperside of the legs 
and feet olive, with numerous small yellow dots, giving it a 
mottled appearance. Tail veiy short, conical. 

Skull Scinches long, and 2 inches wide, very like Trionyx 
gangetiens in external appearance ; but the palatal groove in 
front of the internal nostrils is very wide, and gradually nar- 
rowed and rounded in front ; indeed the internal edges of the 
upper alveolar surface form continuous (converging lines from 
the back to the front of the broad concave palatal groove. The 
alveolar surface of the lower jaw sligljtly concave in the front 
half ; the (’,entrc of the front with a Vi»ry slight longitudinal 
elevation, which is most visible on the outer edge ; the sides 
deeply concave, witli a well tuark(Ml inner and a more elevated 
outer edge. 

The palatal groove is very broad and short, as in Trionyx 
gangetiem^ but is wide bv^bind and rather narrowed in front, 
veiy unlike the nan(jw, deep, much longer groove of T, Leithiu 
The alveolar surface of the lower jaw differs from that of jT. 
gangcticuB in being slightly concave in front without any pit on 
each side of the keel in the centre of the hinder margin. 

The specimen sent had the front and hind legs of the left 
side tied together by a string passed through the wob of the 
feet, as if this were the way in which the Uhinesc fishermen 
prevented the specimen from escaping after it was caught, as 
it would cause the animal to constantly pre^ess in a smidl 
circle. This seems to lie the common way of the fishermen } 
for I find the feet of several other specimens of Mud-Tortoise 
BO unit(>d. Iicngth of dorsal disk 12 inches, width lOi inchei* 

This is the most be.autiful species of Trionychidm that has 
yet occurred, and most distinct by its beautiful oolotation j 
the lines on the back have some resemblance to Chinese 
printing. 
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* 2. Landsmama peroceMaia. 

Mr. Swinhoe has sent a series of five young specimens of 
this Species in spirit. They are all dark olive-green above, with 
more or loss distinct black spots on the dorsal disk ; beneath 
white, with a black triangle which rencltes nearly across the 
middle of the sternum, the front angle being eontinuexl in a 
longitudinal line up to the front margin of the stenmm. 
There is an oblong olac’k spot on each sidt* of the front por- 
tion of the 8t(*rnum, and a pair of large black spots nearly 
united in the middle line of the hinder portion. The sides of 
the dorsal disk, the front of the thighs, the front of the hind 
legs, and each aide of tlie hinder part of the thigh black. 
These black marks are very distinct in one of the indivi- 
duals : in the otlu*r apeeimems tiny are more or less obliterated, 
but wlial 8i>ots do remain show that the above is the normal 
colouring. The uppt^r part of the head is marked with peculiar 
bridle-shaped block strijs's; the underside is marked with 
more or less symmetrical iddoug white spots surrounded by a 
black edge, which are Kometimes more or less confluent : and 
those on the hinder part of the gullet are the largest. Those 
ou the sides of the throat sometimes form two lines converging 
towards the centre of the throat, the first one commencing from 
the block stircak from tin* middle of the back edge of the eye. 

Mr. Swinhoe had jireviously sent eight Hpecimens of this 
species, of a ratlier larger wjse, the dorsal disk of the largest 
one being 7 inches long. The backs of the dorsal disks ot all 
these sjiecimens are blaek-spotted like the younger ones ; the 
chin and throat dark, and s|Kitted and varied with white. The 
underside of the body is white — the smaller ones beinu varied, 
like the smaller ones before described, with more or less dis- 
tinct black marks. 

Among the specimens of Landenianta perocellata is a well- 
developed one (about 5 inches long and broad) that has 
a contracted very convex dorsal shield, somewhat like a large 
limpet It agrees with the other youn^ specimens of this 
species by its naving the narrow black bndle-like lines ou the 
sides of me face, and the white on the throat, exactly like 
specimens of the usual form. There are in the British Mu^ 
•eum, from North America, two specimens of Plaiypettis Jsrox 
exhibiting the same malformation, which seems to be inci* 
dental to the species of this family. The Shanghai specimen 
is a male with the penis exsert^, probably from its having 
bMi killed by being put in spirit ; out the form of the dorsd 
disk is not a sexual character. 

T%e penis is very peculiar in shape, being expanded and 
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folded together longitudinally ; when it is spriiad out it ia 
nearly tnangidar, rather longer than broad, and marked 
on the underside with a wove with raised edges, whifh is 
simple at the base and forks off into two branches about two 
thirds of its length, which fork again l)cfore they reach the 
margin, the margin of the end of e^icli groove being fur- 
nished wifli two shorty conical, curved, claw-like, fleshy ten- 
tacles ; and in the middle, at the end of the central fold, is a 
broad half-ovate fleshy lobe, probably formed of two united 
processes, which are dark-coloured like all the rest. The end 
of the short tail of this male is also produced into a sharp 
conical claw-like point. 

3. Landemania irrorata. 

Head covered with a very thin skin. Temples, sides of oc- 
cinut, and lips marked witli a number of small sinuous and 
often anastomosing spots, irnyier part of animal and margin 
of the dorsal shield olive, witii very numerous distinct white 
dots, which are largest on the margin of the shield. Chin, 
throat, and underpart of liody white. The expanded hinder 
part of tlie dorsal disk is only slightly tubercular, not so rough 
as the same part of the disk of £. perocelkUa of the same siae. 
There are no bridle-like marks on the sides and top of the 
head, as in L. perocellatay but only a slight itidication of a 
streak from the side of the nose to the front side of the eye. 
The front odd bone of the dorsal disk is very long and band- 
like, and united to the front edge <»f the first rib and vertebral 
disk by a straight continuous suture. The back does not 
show any indication of block spots, as in L. perocellatay Wor 
the nock any indication of the white spots so characteristic of 
that species. 

On reexamining the original specimen on which I esta- 
blished Landemania irrorata fProc. Zool, Soc. 1869, pp. 212 
& 216, fig. 18 j Suppl. Cat. Shield Kept. p. 96, fig. 81). 1 have 
no doubt that it is oi the same species as tne 8|>ecimens nere de- 
scribed, and that they establish me fact that it is a second species 
of the genus Landemaniay and not a half-dried sp^men 
of Landemania ^ocellatay as I have considered it in the 
^Hand-list Shiela Kept.’ p. 81. The first-described speeimdn 
shows the white marks much more distinctly .than the two 
specimens in spirit received from Mn Swinhoe; and the 
underside of the head and threat are marked with miuttte 
brown spots not seen in the new specimens. The under Jaw 
of the half-dried spedmen is figured in Proc. Zool* Soc. 1876y 
p. 53, fig. 6 a, showing that it is a true Landemania^ and dis^ 
tinct from L* porocellata^ 
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On« of the apecipena is a male with the penis exserted, 
which is of quite different form from that of L* perooeUata* 
The penis is ovate, lobed and hooked on the edge, folded ^ 
gether, ending in a broad, oblong, trianffular hard claw, with 
a groove on its undersiae ; the two sides of the expansion 
are folded, but not exactly in half, so that the fold is on one 
side of the terminal claw. There is a distinct groove at the 
base, with raised edges, which fork off to each side a little 
above the base, and which again fork off on each of its sides 
just above their base ; and on the end of one side of each groove 
are a couple of small, more or less hard, curved hooks. The 
end pf the tail is tapering, acute, and hai^. 


XXllL — On the Deer of the West Coast of South America^ 

with the Description of a new Species JrotH Peru (Cervus 

Whitelyi). By Dr. J. E. Guay, F.R.S. &c. 

Mr. Whitkly, Junior, has sent to the British Museum from 
the mountains of Peru the skull of an adult female, and the 
skull of a young smaller deer from the valley of Cosnipata, 
which, from ita having rudimentary canine teeth, is perhaps 
that of a male. The skins belonging to these skulls were 
destroyed in the journey from the Indian country to Cuzeo, 
he having been caught in the rain. 

These skulls, and the other skulls of deer from the west 
coast of America, distinctly show that there are four deer, 
besjUli^ the Pudu {Cervus chilcnsis)^ which inhabit the Cor- 
diljlm from Patagonia to Peru, s^cimens of the skulls of 
which are all in the British Museum — and most distinct from 
eaeh other, differing in the general form, size, and depth of 
the preorbital pit, and in the form and size of the intermaxillary 
bonc.^ 

It is to be observed that the two skulls of the adult female 
Xen^pkuB in the Museum have well-developed, very slender, 
rudimentary canines ; so that the existence of canines is not a 
certain mark that the skulls belong to the male sex. Canine 
teeth are observed in the two sexes oi Xendephus. and in the 
skull of Cervus Whitelvi ; I see no indication of the canine 
teeth in the sktdls of the male or female Uuamela Uuooiis or 
in those of Furq(/kr antisiensis in the British Museum. 

The Peruvian Roebucks may be thus defined : — 

1, Xenet(jphus chihnsie* 

On recomparing the skull of the female from the Andes 
Ann. Mag, N. hist Set. 4. IW. xii. 1 1 
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with M. Oay’a figure of the skull of the animal on which he 
established Cervm (jAefeywwr, Ihave confirmed my former opinion 
expressed in the ^Annals/ 1873, xi. p. 309, and have very 
little doubt that it was described from a very young specimen of 
this species. The figure exhibits the triangular prcorbital 
pit {>cculiaT to the species, though it does not ap})ear bo deep 
as in our 8j)CciracnB ; and the conical j)rominence8 on the sided 
of the forehead, which arc found in the two skulls of this species 
in the British Museum, are well represented. Botli the adult 
skulls have the> hole on the side of the lower iaw in the centre 
of the diastema ; hut in M. Gay’s fijjure of the young skull it 
is much nearer the front end of the jaw. The skulls of, the 
mal(*s and females have small, slcmdcr canine teeth. 

The very young animal figured by M. Gay is darker than 
those brought by Mr. Whitcly, and appears to be in its 
summer coat, ( )uc of AJ r. Whitcly’s specimens, which appears 
to be changing its fur, lias some patches of hair of this dark 
colour. 

It is quite clear that, even if the horns of the male brought 
home by Air. Whitely are not of the normal form, they must 
be quite different from tliose of the much larger llmruela few- 
cotia from Alagellan’s Straits. 

As AL Gay’s specimen was first described, I adopt his specific 
name, and thus, avoid the inconvenience that might r^dlt 
should the horns T have described prove to be mauormations 
and not the usual horns of the spcjcies, although I lay mvsclf 
open to tlie objection of the purist that! use the name c/a/snsia 
for a Peruvian sjiccies. 

Iluatnela leucotia from Magellan’s Straits is at once kAwn 
from this species by its very much larger size : the animal 
belongs to a larger type: and the horns are peculiar. The 
skull of Huam^ has the large, very deep, subtriangular 
tcarpit of XenehjihuB] the upper outer edge of the orbit 
is thickened and jiroduccd behind into a conical prominence 
on the side of the forehead, somewhat as in Xen^phu$y but 
in a much greater degree ; and the intermaxillaiy Wes aai^e 
broad behind, and reach up to the nasals. The skulls of 'the 
males and females are destitute of canine teeth. 

2. Furcifar antisiemu. 

The skull of the female, which has been received from Mr. 
Whitely, is very like the skull in the British Museum received 
from the Zoological Society’s museum under the name of 
Cerma antisienm. a species that is only known from a figpure 
of the animal by M. d’Orbigny, the skuU of which has not been 
dcscrilKid or figured. 
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I'he skull of this species differs from that of Xenelaphm 
chihnsia in hav^ing a small, shallow, triangular pit in front of 
the orbit, and in the intennaxillary being narrowed above and 
not reaching ijuite so high as the nasal bones. 

The skull of the female has no promiin‘nce on the side of 
the head behind the orbit, tis in the two preceding species. 
The skull of the male, from the Society, has only rudi- 
mentary anomalous horns, lliat of the right side being forked, 
and of the left simple; it is therefore impossible to compare 
them with the figure of the horns given by D’Orbigny. The 
front of the upper jaw between tlie intermaxillary hones is 
much larger in the male than in the female ; tlu' front edge 
of the intermaxillary bone in the male is bifid, rugose on the 
underside. I'he fondiead between the eyes and horns in both 
tlio male and female skulk is strongly keeled, the keel being 
hipest in the male. 

The reception of this skull from Peru proves that Dr, 
Philippi was wrong, and probably misled by Ixdieving tliat 
there was only one species of deer on the Andes instead of 
four, when he observed (in Wiegmann’s ^Archiv ’ 1870) tliat 
D’Orbi^y’s Cervus antutienaui was the same as Gay’s (krvus 
chtlenau : or at least this skull proves that there is another 
sj^ies round in the Peruvian Andes distinct from Gay’s 
Cervua chihneia. 


Cer\)U8 ( 7) WhiuHyi\ n. sp. 

It is impossible to refer this skull from the valley of Oosni- 
pata to any of the modem genera, as it is auite destitute of 
any^tppearance of horns. It is the skull oi a rather young 
aiumal, with only five grinders on each side, which yet appear 
to be fully Ibnucd, and is unlike the skull of any Soutli- Ame- 
rican deer in the Museum collection, the brain-cavity Ixung 
much larger and more ventricosc cx>mpared with the oompressed 
» face than in any other known skull ; and it has rudimentary 
canines, which are not to be observed in any species of Coasaus 
or, smaller South*American deer. 

The skull is 6| inches long, and 3^ inches wide in the lower 
edge of the middle of the orbital opening (which is the widest 
part of the skull), and 84 inches from the end of the occiput to 
the front o( the orbit, ana 84 inches from the front of the orbit 
to the end of the intennaxillaries. There is a rather elongate 
sproove over each orbit, as in the skull of Coaams nemoriva ^ ; 
but the brain-case of this skull is very much narrower, ana has 
4 keel in the centre of the forehead, which is entirely absent in 
the iSbt broad forehead of CJerous Whitelyu There is a 
n^erately deep, concave, rounded pit for the iear^-gland, and 
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two perforations for the passa^ of vessels through the orhit| 
just behind the lachiymal pit* The brain-case is obloi^i 
narrowed above, at the upper edge of the orbits* At the 
lower edge of the orbits it is much expanded out, being the 
widest part of the skull* The fatte, from the upper edge of 
the orbits is gradually, and from the lower edge rapidly, 
attenuated as far as the fi*ont end of the grinders. The no^, 
from the front end of the grinders, slenoer, compressed, with 
the front half of its length rather narrowed on the si^# 
I'he nasal bones moderate, the middle of the hinder end being 
broadly produced between the fore part of the frontals, which 1 
have not observed in any other doer. The intermaxillary 
bones very slender in front, the hinder half becoming much 
broader above, and attached to the sides of the front of the 
nasals — more so than in any Houth*- American deer that I have 
yet observecl. 
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“ On the Osteology of the Hyopotamvlcf^^ 

By Dr. \V^. Kowalkvsxt. 

The paper laid before the Hfjciety is intended to flU a eertatn 
dehciaucy in our knowledge of the extuict creation by ^ving a 
complete osteology of a family of Paridigitate Ungulata, imeh, by 
the completeness of its skeleton, unreduced number of digits, au^ 
rich development in generic and specific forms, I dew to be of 
great importanc’e in our speculations on the {ledig^ of living Uii*^ 
golata Paridigitata. 

On theoretical ^unds, as well as from the consideration of widlii** 
mental parts in living Paridigitata, anatomists have always sup** 
posed that fossil representatives of this family, which oould no 
regarded as the progenitors of the recent Paridigitata, would oere 
tainly exhibit a mu^ less reduced skeleton and a more oomplflifeo 
number of digits than the recent genera do. Yet, strange to say, 
such complete forms were not forthcoming ; and if assmnod on 
the evidence of thrir teeth, very little was known about the struotuxa 
of their bony frame. My statement will sound like 
ation ; but still it is true, that since the time of Oaribr, who 
shortly noticed the tetradactyle Diehobune, and Blainrille, wlid mm 
a very imperfect description of (7ainoftsriioa, WO have atWohmily 



On tiui O»teoloffjf of the Hyopotaniidae. 


165 


not ft ftingle paiw in which the ofiteolc^ of an extinct genus 
of Bmdigitfttft nas been fully pven •. This may partly be the 
reason that the pedigree of living genera has lutherto been so 
obscure. 

The Pftridigitata of the Paris gypsum, described in a masterly 
way by Cuvier (the Anaploth^fium and Xiphodon)^ were clearly ex- 
tremely reduced descendants of some earlier more complete forms ; 
their feet presented, in fact nearly the same dt'gree of reduction 
which wo find in our recent Bummantia, save the confluence in a 
cannonbone. Heeing the reduced state of their skeleton, how could 
they bo taken as progenitors of the very rich family of Euminants, 
some of which have retaiiied, even till our times, a tetradaolyle 
limb ? However, so great was the want of some form from which 
the living Ruminantia i*ould be assumed to be derived, that nearly 
all comparative anatomists and palcBontologists who speculated on 
these questions of descent, pla<*ca the Amplotherhm and Xipfiodon 
at the head of the senes, as tho/^/w et origo w’^herefrom all living 
Buminantia have descended. 

The present paper is an attempt to introduce to palrooutologists 
ft new form, which, though known bv its dental system more than 
^wenty-five years ago, remained iotaUy unknown, so far as 
Its ske}pton is concerned. This skeleton, by its completeness, has 
proved to be a very interesting one, not only in a concrete way, 
but as fomUhing a clue to the understanding of the skeletons of 
time forms which, though totally unknown, must have precede 
Anoj^^ritm and Xiphodon in time, and from which these two may 
have descended. 

Besides, the greater importance of the UijopoUtmidm in oomparisou 
with Anophtherium and Xiphndon lies in the fact, that, while these 
two last were but poorly dinerentiated, presenting only two or three 
diitinot specific forms, the Ihjnpotmnidas, on the contrary, strike 
Hi by the extreme diversity and richness of tbeir specific and generic 
farms. Bemnning in the Middle or Ixiwei* Eocene of Maurememt, 
tkMiy existed until the Lower Miocene period ; and, judginff by the 
mssit number of spcKues and genera, they must have tulea in the 
mmift of this period the same important place which the greatly 
diremfied Ruminantia fill in the fauna of our own times. lndee!l 
the diiiefmtiation of ffyopotamidm may be said to be even greater, 
in pdiit of iiee, as they range from the Uyopotemm lUnmeri, not 
than a rabbit, to the great of Roohette, 

wmdi is fti big as our Hippopotamus — all the intermediate stages 
between these two extremes being represented by difierent genera, 
sabgenera, mid sp6«^ of the same Cii^y. 

1 hope that the rich development oS, this much neglected family 
will forouse the attention of paheontplogists, and that the skdetons 
lif tiui^diflerent members will be more thoroughly investigated. For 

e Vp we hwn sxmUsat msmira litolbr works of Bdtiimifer, 

Ifimh sad H. V, Miysr; but the Fsridii^^ demribed m all these do not 
timMslIy diihf ikom those now fifing^ «t Wet so far s« the skeleUm is con* 
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my own part, though fully couvinced that many of the Eooem 
Hyojmtatnidoi from Maun'mont and JSgorkingeu preeent, oven in 
their te«^th, characters enough to setTarate them into distinot 
genera, 1 shall not do this, as the multiplication of fossil genera, 
founded solely on dental characters, withoiit adequati^ knowledge 
of the skeleton, is moro an obstruction thaji a help to the progress 

^^his refers to the Eocene H yopotamkloB oi Mauremont and Eger- 
kingeu ; for, having found that among the Eocene members of this 
family there is one which has lost its lateral digits and acquired a 
didactylo foot, very like an Atwplotkerium^ 1 was obliged to separate 
this reduced form from its tetradaetyle congeners under the name 
of Diplojpus (double foot), while the tetnaSactyle species of the 
same family will form the genus Hyoj.)otamm, This diversity 
among the representatives of the same family is very interesting: 
something of the same kind, however, is to be found in our own 
times in the HyoinoBcktis, subsisting side by side with the more re- 
duced ruminants, though this is not an entirely parallel case. More- 
over, as wo have in the Uyopotamidop^ so to say, father and son 
existing together (the complete form together with the reduced), 
and as, besides, this son b^rs a great likeness in the typical starue- 
ture of his limbs to the Anophtheriwmj w'o may infer that the fathers^ 
of both reduced forms bore also a general likeness ; and this giv«Mi 
us a clue to the skeletons of the ancestors of the Anoje^hthoridm^ 
which is still further strengthened by many other cHmsiderations, 
of which I speak more fully in my paper. 

Whilst trying to gain a more complete knowledge of the skeleton 
of the extinct Varidigitata, 1 became convinced that we must make 
some change in our zoological classification of the Ungulata in 
order to admit the great quantity of genera whi<»b have no place 
in the present system. After the breaking up of the Padhy- 
dermata (a name that has long enough obstructed sdenoe and 
really checked progress by holding together the most heterogeneous 
assemblage of anii^ forms), all the Paridigitata came to be divided 
into 8uina and Rurainantia. This introduction of a phmological 
function into a system based on the structure of the skeleton is 
objectionable in the highest degree ; besides, in this classification 
there is no room for those fossd genera which are certainly not 
Httina, and most probably did not ruminate. The greater the 
number of such genera, the better their organization and history 
known, the moro pressing the necessity to give them some adequate 
place in our zoological system. As an instimee that such a XHmaiwity 
is keenly felt, we may cite Professor Leidy, who, in descrihmg the 
Oreodimtidos^ Ac, of Nebraska, says that they wOf© 

** ruminating hogs but in reality they were not hogs at iJl, ,1^ 
most probably did not ruminato ; what is, then, to be With 
them ? 

The introduction of Professor Owen's* strict division ‘between 
♦ Proposed before him by French nnafemists, but never ciirriedoul oomplsiely 
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P^HridigitAta aud Imparidigitata was agreat gain to acienco ; it radi- 
cally separated two groups that previously were always hopelessly 
laixed together ; but now the same pnnoiple must be carried further. 
The separation of tlie two groups ot Parmigitatix and Imparidigitata 
took place in very ancient time, not nearer than the Cretaceous 
perioa; and Ihe striking diversity exhibited by both groups from 
the lowest Eocene is a proof of their ancient separation. But one 
of the branches, the ParicligiUUa^ in its turn, split very anciontly 
again into two distinct groups, one with tubercular, the other 
with crescent ic t^et h. This occurred at nearest in the Lower Eocene, 
perhaps even in the (Vetaeeous period. Thest* groups, once sepa- 
rated, kq)t entirely apart and followed different liiicB of descent, 
although the modiiicatious which both undergo along the descend- 
ing linos are parallel and analogous oven to the gniatest details. 
Following these two divergent lutes of descent, both groups culmi- 
nate in the recent fauna in such forms as the Phacoefufrus and 
DmtyUn for one group, and the BavuUf for the other. , Links 

l^>w«r Crrtneeoiui Un)rul«tii 
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Puridigluta. 
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Parid. with Pand with 
tub«r«. teeth. ereaeeiitK teeth. 

botwoen them we discover none; and to discover their parentage, 
we must pass along the ascen^ng lines to the point at which 
they diverge, as the Unking genera, which doubtless existed at 
the time of separation, are long ago extinct, and both groups are 
npw widely s^arated, 1 suggested this view, whilst studying 
in the British Museum the remains of Byopotamidte^ to Professor 
Owen ; and he Stlds no objection to it. Ue aided me in finding for 
tha two groups mnvenient names ; and by his suggestion 1 should 
oaH the Pandigitata with crescentic teeth Par^ uUnodonia^ and 
those with tubercular teeth Par, hunodowta, 

^ the fint group woiild belong all the andent and Bving Paii- 
digitata having crescentic teeth, as the Amphiihmtmt Xiphodon^ 

BoUkriodony Hyopata^ 

and living Buminantia. 

The saseM would embrace all the Gluina, ICppopotamiua, and 
MadeMan, 

Baoh one of these two groups may be again subdivided on the 
pfiUdples adopted in this paper. 
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By such division^ we shall gain the advantage ol hating the Pai^ 
digitate arranged into two Sstinot lines of descent; eteiy new 
discovered fonn will at once hate its place along one of the lines, 
and the true pedigree of both will be ascertained much sooner and 
with greater accuracy. Whilst now makbg no such clear divisioii, 
palmoniologists, in projecting their geneaJomcal tables, mil both 
groups together ; and, according to the need of the moment, 
place forms belonging to one line of descent in the other, and vice 
versd. Thus, for instance, all the Uvopotamoids and Anthrm(h 
therifm are constantly moved about mm one line to the other 
while their true place is along the line of Helenodont Paridimtata; 
and they have nothing to do with the Bunodont Suina, altboufj^ 
groups quite parallel with them may be found on the descending 
line of Bunodont Paridigitat^i. 8u(4 parallelism, however, does 
not imply direct links along parallels drawn across both diverging 

Divergence of SeienoSent 
end Bttnodont FendigHete 
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and descending lines ; the links are to be found only by climbing 
along the ascending lines to near the point of separation. For 
instance, DicotyUe and Hyomoechm occupy onalo^os positions; 
but there is no link between them along the dottea parallel 
links will be found only by going up to the point near their 
separation. 

There are, no doubt, to be found around the points of divergence 
many forms of which it is diiBcult to say whether their teeth 
are tubercular or crescentic, so thick are the lobes ; but once 
this uncertain stage is passed, both groups keep unmistaluiUy 
distmet. 

Having once become convinced that these two groups of erceoenth 
toothed and tubercular-toothed Paridimtata, a^ manehi^ oft 
from a common progenitor in the early Eocene ({Mnl)|ps the CMhf 
ceous) period, followed diverging lines of descent, never mining 
gether, I tried to ascertain accurately, by such data as were littiv 

* In fset dsioribfd oonitsntly at Suina. See Qervais. * Fahknit^<i|^ de 
Prano©,* 
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nidhed by fossil remams and by lawful induction, what are the exact 
modifications of the skeleton exhibited by each group along the 
ascendiBg and desc^ending lilies^ As these modifications were most 
dearly given by greater or ]i>ss reduction of the manos and pes, 1 
subjected these to a detmled comparison. 

Xu tracing the Paridigitata m time, we cannot mistake the ten- 
dency clearly manifi^ted by them to a gradual H^duction of the 
numus and pes in such a way that each descendant is always some- 
what more reduced than its immediate predecessor. The limbs in 
the Ungulata serving only for the support of the body, and not for 
prehension, the organism fwmn to derive a great advantage from 
their reduction and simplifit^ation. 

By a comparative study of the least-redueiHi representatives on 
both lines, X tried to a8c*ertain the probable structure of the manus 
and pes in the progenitor that has ghen nse to both groups, or to 
the w'hole assemblage of Tiigulata ; and tliis letl me to construct 
a typical manus and pes. ()n the corn^ctness of tliis scheme we 
may to a certain extent rtdy, as it is exhibited in nearly all its details 
by the living J/ippo 2 >oiamtis, the most complete form of the living, 
and by the liyopoiarnue and Anthracoiheri\m^ th(^ most complete of 
the extinct, Paridigitata. Though such tyi)ical foot may ))e supposed 
to have b^n pentadactyle, still, as not a single living or fossil 
form has ever shown a trace or a rudiment ♦ of the first digit (still 
less this first digit in a developed state), 1 thought it more con- 
venient to adhere to facts, and give the foot as it is found in the 
most complete tyims, the first mgit being always lost, and its carpal 
and tarsal bone helping to support the second digit. This fun- 
damental typical structure of the manus and pes may be stated, 
in a few words, to be as follows : — 

Supposing the foot to be pentadactyle, the two outer digits (the 
fourth and &th) are always supported in the manus and (les by one 
oiagle bone— the unciform in tne manus, the cuboid in the pes ; the 
tlnm succeeding inner digits are supported each by a sepai^e bone 
-^^<the third, s^xmd, and first cuneiform in the pas, and the os 
magnum, trapecoideum, and traperium in the manus. Besides, ui 
the manus, we digit, being supported by the magnum, also 
touches the unciform by a small ulnar projectiem, and the ssrW, 
supported by the trapemdes, goes to touch the os magnum \ the 
second dHgit of the p^ is supported by the second eunetform, and by 
its flbul^ projection is connected with the third cuneiform. The 
first digit is lost in all Ungulata, and its typical bone, the trapoKium, 
or first cuneiform, helps to support the second digit. 

* Prof* Huxley luxtioed this abeenoe of rudimsnts of the first digit in his in- 
ttiTSMHMT iddraii of 1870 (Quart, doom* Oeol fioa). 8udb rudimeute of the 
first digit, described in mtuiy emse, have proved alws^ oa smodiiitiou, to h«ve 
been mietsken, the trapesium or the first ouneilorm being tahsa ee the mdfimekti 
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Diagram of a Tgpioal Foot in UnguikUa Foridigitata, 


ManuB. Pea. 



Beguming from this typical structure of the manus and 
which was probably exhibited by the pnjgenitors of the Paridi- 
dtata, we may follow its gradual reduction along both lines of 
descent in the cresoent-toothed (Selenodont) and tul^rcular4ooth6d 
(Bunodont) Paridimteta« Both lines present a series of parallel 
modificationfl, and we jpaiallelism is omn carried to the minutest 
details. The only dineinnoe is^ that along the oreecont-toothad 
line (JSelmodcnta) the reduction is prooeeding at a much quidker 
rate than along the tubercular-toothM (Bmodonta), The reason of 
this may consist perhaps in the commcmeing faculty of ruminatioii 
in the former group, which faculty gave it m immense advantage 
over the latter. Por the eomparatiiye anatomist this slow rate of 
change in the Buina is exceedingly welcome, as it brings the modi** 
fioation of the Suilline foot to our own time, andstUows us to dis- 
cover all the intermediate stages of modifioarion, which, bring 
passed over very ranidly, and in ancient periods, bv tjie orescent- 
toothed group, have left none or but few traces of writ existence* 

By the reduction of the foot in Parid.igita.ta, 1 simply mean that 
the function of locomotion which has perfomm primitively 
by all the four (or flvo) ^ts bedns to be earned on chiefly by the 
middle two, the lateral digits undergoing a gradual decarease. ms, 
as I have siud before, seems to be of great advantw to the or- 
ganism, and is manifested by aU descending lines of Ungulata. 

In trying to ascertain the exact 'method ot this reduerion audits 
final results in ie(mt and fossil genera, we come to rm interesting 
facts that have not been duly noticed before, and whiim furnish us 
with the explanation of th^resenoe of so many very reduced forms 
even in old Eocene and IMuoomm depehits. In bm troum, the 
crescent-toothed (Stlenodonia) and we tubercmlaiMioowed raridi- 
gitata (BunodaiUa\ we meet with a tw^ld mode of reduction of 
the manus and simple or imaaptwo, and in eUborate ot 
ady^e mode. 

Following the first or inadaptive mode of reduction, the fdOt, 
whilst losing its lateral digits, acquires no better adattariOn to 
altered conaitions of locomotion and support of the Wy 
that which is derived from the mere thickening of the remaining 
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digits. The relation between the carpal and tarsal bones and the 
remaining two middle metacarpals and metatairsals remains jnst 
the same as it was in the tetradaetyle ancestor. The remaining 
digits do not exhibit any modification by which thev reoeiire 
more ample supj^rt from the carpal and tarsal bones, by taking 
the place formerly occupied by the now reduced and lost laterd 
digits. This mode of reduction 1 call ifuuiaptive, or reduction in 
which inheritance is stronger than modification. As an instance of 
this inadaptive mode of reduction, t may point out the foot of Anth- 
phihcrimi and Xijthofion, The annexed diagram clearly illustrates 



this mode of reduction. The fourth digit does not even take the 
whole of the unciform, and a part of this bone is stDl oocupM 
by the useless rudiment of the fifth digit; the third has not 
tended over the whole os magnum ; and the useless rudiumnt 
of the second digit occupies its typical place on tiie titipeaoldU 





172 Boyal Society.-^ 

touching the os magnum, and being additionally supported by the 
trapoadum, 

Pollowmg the second or cuinptivA mode of reduction, the middle 
digits grow larger and ihicker than in the first mode ; but whilst 
br^ening transversally they do not adhere to the ancestral pat** 
tern, but tend to gain a better support on all the bones of the carpus 
and tarsus ; they deviate from the ancestral type, push the lateral 
digits (while these are yet completely developed) to the side, and 
usuTj^ their typical carpal and tarsal bones for their (the middle 
digits’) own use, thus gaining a better and more complete support 
for the body. The lateral digits, deprived of their typical carpal 
and tarsal bones, and taking henceforth no active port in Womotion, 
tend to disappear ; and every miilimetro that is lost by the lateral 
digits is immediately taken possession of by the enlarged middle 
ones; so that evCn Inrfore the entire disappearance of the lateral 
digits the two middle digits have nsur]^ the whole of the distal 
surface of the carpus add tarsus, the fourth digit has spread over 
the whole uncifwm (manus) and cuboid (pea), and the third has 
taken possession of the trapesx)id (manus) and second cuneiform 
(pes). This once attained, the two middle digits, being pressed 
from both sides br the carpal and tarsal bones, to coalesce, 
forming the so-called cannon of the recent Ruminantia, or of the 
hind foot of DicotyUs^ This mode of reductioii J call the adoptive, or 
reduction in which such modijication 1ceep$ pace with inheritance^ 

As an instance of this mode, I may cite the foot of Sue, JH^ 
eotyhn, liyonmchue, Buminantia. Every anatomist wfll acknow** 
ledge that this second mode of redaction is much more useful tio 
the organism than the first. 

If we inquire further what are the genera which follow the 
first or inampHve mode of reduction, we mid that all extmd genera 
of Paridigitata follow it, while all living * genera follow the second 
or adaptive mode of reduction. 

a&rljr IfioofM 

A 

s 

□ D 

Tttber(Wl«r»«oailM4 OrctMaUe-iooilitd 
PuUttgiiiUft. raiidiiaMk. 

This being the state of the case, the questions arise, Did they 
not become eoftmet because of their inoanarnty to adbipt themselves 
completely to altered circumstances ? ana did not the others stimos 
because they adapted themselves more fully to these cireuin«* 
Htanoes ? t will try to consider both cases in r^erence to the livteg 
and fossil Paridigitata. 

» * Or foft&U forroi wbich oontinus to fire, or have left ditwot eww m an^ ss 
Pahocharm and the Mioeene Buminantia Aiiriwgns* 
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I md before tbat early in the Eocene period the group of Pm* 
digitata split dichotoinously into tw(» secondary ^ups, one with 
crescentic teeth, the other with tubercular ; the nrst 1 have called 
the Beleuodonta, the second Bunodouta (or Suina). Now each of 
these secondary groups followed a twofold mode of descent, one of 
which 1 term the inadaj^tivf^ and the other the oda^ttive^ thus, finally, 
giving rise to four distinct groups : — 


Paridigitata with 
crescentic teeth 
(Selenodonta). 


Paridigitatia with 
tubercular teeth 
(Bunodouta or 
^ Soina). 


A. The group following the inadaptive re- 
ductions develope enormously in Eocene and 
Middle Miooene times : all biave distinct me^ 
tacarpalia and motatarsalia, five-lobed upper 
molars, smooth distal extremities of the me- 
tapodials. (I’enera : Bothriodou^ JHthobune^ 
lihagiitfwrium^ Cainotherium^ They reached 
their highest development and culimnated in 
the did^'tyle Anofdotherivm^ Xiphodou^ and 
JHplopus^ which all^lKHomo extinct without 
direct successors. 

B. The group following the adaptive re- 
duction separate from the group A some- 
where in the Middle Eocene, by some of tte 
small Uyo^HfUtmtdm acquiring four-lobed upper 
molars, as met with at Mauremont, ana W 
coming DichodoM, IntermcHiiate stages little 
known ; the Utlwm is cue of them. The 
loast-reduced livnig form is ffiftmeschue, ( Cul- 
minating in recent times in the didactyle Bo- 
viitai and Antihpidce. 

A. Group following the inaduptive reduc- 
tion very little known. and an- 

other larger hog-like animal from the Middle 
and Upper Eocene may belong to this group ; 
they wore certainly tetradaotyle. Gulminat^ 
in the lowest hli^ne in the didactyle 
todon : no successors. 

B. Group following the oflnptiife reduction, 
branched from the group A in the Eocene : the 
most typical representative is the Ohoero^u^ 
Hum fram Hansans, with the phalangeal ridge 
not yet extending over the whole distal end of 
the meiapodium. l^Uafoohimrm;; reduction has 
&irly set in on the adaptive mode, the pha- 
lang^ ridge paesing over the whole end of 
metapodial. Bus stm more reduced. Bush 
tytes i dU the distal surface of the carpus and 

, tarsus taken by the enlarged middle ^ts. 
Tending to become didaet^ 


We must briefly consider eaick of these groups. 

The Paridigitata with crescentic teeth fallowing the inmidptm 
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mode of reduction, and whose skeletons are known, are the 
therium^ Xiplwdon, Anthra^ihsrid^B^ and Huopoiamidcr. If it should 
be asked whv they followed this mode oi i^uotion, the reason is 
obvious. Admitting that an advantage is gained by the simplifica- 
tion of the foot and the redaction of the number of dimts, this mode 
of reduction is the most simple course to be taken. We must ima- 
gine the enlargement of the middle digits to be accompanied by a 
broadening of their correspondent bones p the carpus and tarsus ; 
the trapezoideum and the second cuneiform were simplv pushed 
aside (not made use of) by the enlargement of the third digit, and 
their reduction kept pa(*e with Ihe reduction of the second digit. 
If we think how the process must have gone on “ in wo 

shall find that it requir^ quite an unusual occurrence, some hapny 
chance, for the third digit to go over the separating line betw een tie 
magnum and trapezoideum, or the third and se(*ond cuneiform, and 
get a footing on these last bon(*s, which typically belonged to the 
second digits. This was evidently the most aa\ autageous mode ; but 
it did not occur at oncd, and the or^nism has taken the more 
simple and obvious inadaptive mode, which, mice fairly set in, could 
not be changed. This branch of the Foridigitata then, starting 
from their tetra- (or penta-)daotyle progenitors in the Cretaceous or 
earliest Eocene, arriv^ at the close ot the Eocene (from which strata 
alone we have Paridigitata whose skeletons ore knownl to the re- 
duced didoctyle forms, known as the Amphtherinm ana Xvphodm* 
Thai these last had tetradactyle ancestors is supposed, on theoretical 
grounds, by the evolutionists ; besides, their ru<Wental second and 
fifth di^ts point clearly to some fmm in which these m^hments 
were completely developed and used locomoticm. 

Whilst trying to ascertain the structure of ihe skeleton of an 
extinct family {JJyopota/midaf) allied to the Amyj^thrridm^ but which 
was supposed to be chiefly Miocene, 1 found that the Miocene 
genera could be regarded only as the last representatives of this 
exceedingly numerous family, whose chief development fell in the 
Eocene times, when it was represented by numerous subgeneric 
and even generic forms. 1 was fortunate enough to find, in the 
collection of M. Aymard, at Puy, a large assemblage of bones 
belonging to the oldest Miocene representative of this family, the 
ffyopotamui ; indeed so much, that I could completely rested the 
limbs and nearly tbe whole skeleton. The limbs prove to be tetra- 
dactyle, with well-developed lateral digits. The same family is so 
richly developed in the E^ne, that we have a full right to suppose 
that the older genera had even a m(m completely developed manos 
and pes. 

Emm Puy I came to London to complete mr study, as teeth 
which were not to be distinguished from the Iwopotamui of Puy 
were known to be numerous in England ; and wMst studying the 
bones found in England, 1 was stmek by the fact that some of these 
belonged to a dida^yle genus of the same &mily, which in Englahd 
proved to be assodated with the tetradad^le genus. To this new 
genus of the Hyopotamoid family T gave the name IHjphjpm. This 
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wi# indeed a welcome diecovety — ^ancestor and descendant existing 
together, the complete with the reduced form living about the 
same period*. Moreover the didactyle form bore a great general 
likeness in the structure of the limbs to Anophtherium Xi^ 
phodon^ being perhaps only a little more elaborate and better adapted 
than these first experiments of the Eocene times. 

The likeness of the doscendauts allowed me to make inferences 
as to the likeness of the j^cest/ors ; and, taking into consideration 
the structure of the limbs in th4^ iotradactyle Uyopotamus^ and the 
rudimcntal second and fifth digit still existing m Amjdoikerwim^ 
Xiphodon^ and Uyipoiamm^ I feel confident that the supposed an- 
cestor of the first two did really possess a mamte and very like 
the projected typi(?al diagram ; md<?ed we may be nearly as con- 
fident of this as if had found the actual thing imbedded com- 
plete in some early Eoc'ene or even Oretacoous rode. 

This, then, was the state of things in the earliest Eocene ; large 
numbers of Paridigitata with tetradactyle feet like our Hyopo- 
tamuii, and the supposed progenitors of Anophdifrium and Xi- 
phodorif represented the group of Faridigitates with oroscentie teeth 
{SelmodotUa), Seduction in the number of digits, being on ad- 
vantage to the organism, was steadily going on. But, be it ob* 
served, we follow now the inadaptive Tine of descent ; and while 
the whole weight of the body was, by gradual steps, entirely trans^ 
ferred to the two middle (i^ts, these thickened and grew larger, 
but entered into no special adaptation by means of which they 
should better perform the work which bad fallen to their share ; 
they did not mmrge so as to gain additional support from all bones 
of the second row of the carpus and tarsus ; the reduction was 
inadaptive : inheritance is in them stronger than modification. 

Beaing that old Paridigitata present only two free metacarpals 
and metitiarsals, and that recent Buminantia have the same two 
metacarpals and metatarsals coalesced into a single cannonbone, 
evolutionists generally rush at the seemingly obvious conolosiou 
that once the tetradactyle foot reached the reduced state of two 
digUSt these coalesced together, and were transformed into the can- 
nonbone of Buminauts. No such thing, however, happened ; nor 
omiM it have happened with the old didactyle Paridigitata, as the 
Antwhdisrium^ Xiphodonf and Diptopus; and the reason why it 
could not is clearly indicated by the s^cture of their feet. AVe 
have already shown that, following this tnadttptwe the 

two middle digits, whilst powiu| wger, continue to occupy only 
the inner half or more of the ummorm the greater part of the 
OB magnum ; so that from the outer as well as irom the inner aide 
^6 carpal bones which support useless nuEments overbmg the two 
middle Wctional digits, in consequence of this, the distd surface 
of the carpus was much broader than the proxixnal surface cl the 
two functional digits — an arrangement not calculated for firm equi«> 

a mtes aia nuiasrous. In the Semdik Hills the BipfeHon is assodalsd 
with tbs horse. 
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librium, Kow the (^ulluenoe of the two middle di^te is idw»jrs 
followed by a coDuidemble contraction ; and if this ooaleseenoa 
Mhould occur in the imwrfectl^ adapted foot of Amphtherimi^ and 
especially Xiphodan, ail equilibrium would be lost, K ever such 
confluence occurred, by reason of the tendency to the greatest pos- 
sible reduction, the resulting form had not the least chauoeof being 
propagated and of holding its ground against the competing genera. 
The broadening of the middle digits coiud not occur after the entire 
loss of the laterals ; and we shall see that, in genera which have left 
immediate successors (jSW, Ily(yituachm\ the lateral digits are not 
allowed to ^ until the middle ones have obtained a secure footing 
on the entire distal surface of the carpus and tarsus. However, 
t hese inadaptively reduced genera of the Eocene could perhaps have 
lived till our own days ; but the development of the competing and 
better adapted forms pressing them on all sides, they had notiham^ 
to stand their ground against them, and Ix-came extinct without 
any direct posterity, while the sueci^ssion of the Paridigitata 8ele- 
nodonta w’as carried by a side branch, and reached its culminating 
point in the Miocene, (outinuing from then to our owm days. 

We turn now to the same m(^e of inmtaptw reduction as mani^ 
fested by the tuberculai^toothed Paridigitata ftuina. 

The old representatives of this group are very little known. The 
Cluei'opidamm is a very doubtful genus, and may be inolimng towards 
the crescent ic-toothed Paridigitata, being sup|)Os<ad to be the pro- 
genitor of the Anthracotlierif^cf and Jlyopotamidf^, Besides it we havd 
the Acolherulum natanninmi, Ger., a truly tubercular-toothed Paridi'* 
gitate from the Tipper Eocene, AiviJtertihtm Campichii (Oiehobuno 
Camp,, Pictet) from the Jjotver Eocem of Mauremont, and a larger 
p^ig-likc animal from the same deposit not yet described or named. 
These are undoubtedly the oldest tubercular-toothed Paridigitatee 
we know ; but unfortunately our know ledge is based only on dental 
characters. However, considering that even the recent Suina have 
not yet completely lost their two lateral digits, it may, with the 
greatest probability, be inferred that these old Eocene forms were 
ietradactylc. Our knowledge of the development of this group is 
very incomplete ; but there can be no doubt that, though not nearly 
80 rich as the Helenodont group, they w-^ere still numerous, as may 
be inferred from the great quantity of the Huina in the Miocene, 
and such forms as the Ligtriodon Bplfndens ♦. We are so aoeus** 
tomed to look on the Muina as a group of tubercular-toothed teih^ 
iUetyU Paridigitata, that no one ever tWght of the possihUity of a 
du^ctyU hog ; but, strange as it may seem, such a Suillme animal 
existed ; stranger stUl, it existed in such an ancient period as ttm 
close of the Eocene in the lowest strata of Bonson at ftiy, T his k 
the FMdodm, Aym. (Ehiheritm, Pom., ArchofiOherium, Leidy). 
The Suilline characters are so sirildng in this fo)m, that it was at 


I have not been io fortunate as to tea any bones of the LktHpdoUi hot 
M this raioctoe dM without any saeoessors, I should not he sstonh^ ft 
It prove m i^ didaetyle, thus being a parallel to in Wbs lams 

sense as Entehdon is parallel to Anopktheriwn, 
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once placed among the Suiua, and pronounced tetradaotyle, tliough 
th6,|COiiftu6ut tibia and fibula (mentioned by Loidv) might have btH*n 
taken aa a warning against rash conclusions. T have found h\ ilic 
cabinet of M. Ayrnard, in Puy, nomc honcB of this animal ; few, 
it must be acknowIcHlged, but still h‘aving no doubt as to the di- 
dactylism of Entehdon, < )f this T shall try to adduce more extensive 
proofs in a forthcouiiug memoir on this genus. How can the pre- 
seuca of a hog uith such rcsluml limbs be explained in siu'h ancient 
deposits, when even the Ining ha>e not vet nwdied this stage 

of reduction? The fa<'t, however, is intelhgiidc when \»e consider 
that the EtUdoduti is the final result of the bmdapUve dn^t^lopmeni 
and redu(»tion along the line of tula^reular-tootUed Paridigitata; it 
is the cMbniw/tio/i point oi thisgrou]), and in this serise (^uile parallel 
to the AnopUytherlum in the o' her group. Thus the Paridigitata, 
which split dichotoiiiousJy in the earliest t!)oc(me(?) into two groups, 
the tubercular-toothed (liumdonta) and the erescrml -toothed {Hdt^ 
mdonia)^ following the inadaptive mode of reduction, reac‘h(»d their 
culminstiou-}>OLnt in the P]>per IDocene or just above it, in such 
forms as EtUflodon for the first group, and Atnploilicnutn^ K\jdi()ci)n^ 
Hifopotamua for the «»ecorid group, which all Ixs^me extinct with- 
out any direct posterity* The living Suina and Kuminantia are not 
directly connected with them, but are the issue of lateral bninches 
which followed the adaptive mode of deielopment and r<*diH*tion. 

We may now consider the results of the ndnpiive inode of reduc- 
tion. Ah I said before, the rate of this reduction is much slower 
in the tuhereular-tool hed Pandigitata, or Suina; and this gives us 
the means of following more closely all the stages of roauction. 
1 propose, therefore, in the first place, to consider these. 

^ongh the published materials, as far as the skeleton is con- 
cerned, are very poor, we have the means of giving uoarly all the 
intermediate stages between those genera in whu'h the man us and 
are conformalilo to the true tetradactyle type, every digit ((>xcept 
the fourth and fifth, which are alw^ays borne by one) being carried 
by a separate car|)al and tarsal Ixme, and those in which (he en- 
tire distal surface of the carpus or tarsus is taken by Ihe enlarged 
two middle digits. 

The adaptation of these two middle digitH on the adaptive line 
forms a striking contrast to their rigidity exhibited by the other 
mode of reduction ; and we shall briefly indicate the stages by 
which the typical Huilline foot actually passed to roach the stag© 
exhibited now by Dicoti/les, 

We are at a total loss to indicate the pre<‘i8e time wheu the 
adaptive branch separated from the inadaptdvc ; it was certainly 
somewhere in the lowest Mio<jene, as in the Middle Miocene we 
find already a large quantity of Huinau in which the adaptive re- 
duction has fairly set m« As the first stage ] must cousider a smaJl 
SoiUine animal, though not the oldest, but perhaps a remnant of 
tiie older type; this is the ChKrrotkrrium^ l^art,, from 8ansans« 
The primitiveness of this smoJl pig is indicated by the fact tW 
tlie carpal and tarsal bones retain tWr typical relaUon to the four 
Am,4iMag,N.Hi9f. Ser.4. Fo/.xii. 12 
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metacarpal^ and metatarsals; thii humoruH is very Amploth^nvmr 
like ; and the distal extremity of the rnetapodium is smooth an- 
teriorly, tile phalangeal articular ridge being iunited only to the 
palmar side, as in all ancient Paridigitata. 

First Stage, Chjsroth^iumJjBoA. (Sansans). — The middle digits are 
enlarg(d, but the laterals still retain their typical relation to the sup- 
porting bones of the carpus and tarsus*. l>istal end of humerua 
^Mo/>M/7i‘'rmm~like (ancient ) : the proximal end of the radius, in 
correspondence x^ith the humerus, is also AmpJoihertumAike, The 
distal (*nd of nietapodium is smooth, the phalangeal ridge being 
limited to the palmar side. 

Second Stage, Pabvoch4t*r\u^ (Allier). — The adaptive reduction ol 
the wamiA and has fairly set in, its first indi<*ation being that 
the radial margin of the third digit (in the inanus and pes) is raisiHi 
in Hii<*h a way as to ex<'lu(h» the siM‘ond digit from going to its 
typical facet on the os magnum and third cuneiform, though leav- 
ing it still in tho full possession of the trapezoid and wwad cunei- 
form. The phalangeal articular ridge is passing from the palmar 
side round the distal extremity to the anterior face of the meta- 
podium. 

Third Stage, Suid(r, — Aflapti\e reduction is pnx’eeding further; 
tho middle digits are greatly enlarged : and the third digits of the 
manus and pes sprt^ad o\er one half the trapozoidtnim and nearly 
the whole of the second cuneiform. The lateral digits touch the 
ground only very slightly, and are not iin])ortaut fur locomotion. 

Fourth Stage, Dicotyleat . — The middle digits are so enlarged wid 
adapted that tho eiijire distal suriace of the carjms and tarsus U 
taken by them ; the lateral digits have no distinct Facets on the 
distal surface of the carpus, and are merely hanging to the enlarged 
middle digits. The fifth digit of the pes is lost, and tho two meta- 
tarsals are coalesced into a cannonbone ; tho motacarpala arc also 
so cli^sely pressed together that their confluence is immuient. The 
(‘otnplication of the stoma<*h, which is divided into three ehambers, 
shows a beginning of rumination, slight traces of which are oven 
exhibited by the conanon hog ; the prt^molars liocome comjiUcatod, 
and begin to assume the shape of molars t, the first premolar is lost 
(as in all Auminauts), the incisors reduced to four, the canines 
are small. 

Fifth Stage. — The culminating point is not yet reached by the 
tubercular-toothed i’aridigitata foliowing the adaptive mode of ro» 
duction ; but as it was reached by the same group on tho hiadapiivr 
moAe {EnUlotlon), and as tho parallel group of crescent-toothed 
Paridigitata, whose reduction is going at a quicker rate, has already 
reached it, there can be no doubt that the Suina aro landing also 

• That is, the sooond digit is supported by the trapesoidsuxn, saul has besidai 
a faoet on the o» magnum, as m or in the typiosi tetradae^le 

toot generally. 

t A very important oiroumstanre, roniiidermg that we meet with theisM feet 
m ofher group# where the premolar# aiiaamt me shape of molm, oa Iti Pelho- 
ikfndif, lior»ei, rhinoceros, Ac. 
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to tho same (mlminating point. In reaching it the Literal digits 
will l>e entirely lost, the trapezium will eoalesee with the magnum, 
and the second cuneiform with the third ; th<^ middle metai'arpals 
and metatarsals will coalesce into a complete canuonbone; and 
probably the stomach mil become still more (*omplicatod, and they 
will ruminate. That tliis stato is the goal towards which the 
Suina tend 1 ha\e liHle doubt; but it is more than probable 
that man by hi«» inflmmoi' will prevent them from ever reaching 
it. 

Onr task is more difficult when we come to intjiure into the line 
of descent which has given ris<‘ to the Iturainantis. As slated 
befons I cannot pul th(' Aywjyfothennm, nor the* Xtpfiodon^ in their 
pedigret’i. in my opinion, the line which ends in Kununantia 
branched off from the small tetradaetyle w hich w^ere 

so nuiucrous in the JikxiMie penod. 1 find in the Eo<‘eiie of Maure- 
mont all stages of transition hetwe**n the fvf^lobed upper molars 
of these Hyopotamid® and twth baling a true rummant four- 
lolled pattern ; these hist hia helougt^d i o some small spivnes of 
Dirhodon, Unfortunately we have no clue to the skeleton, though, 
seeing the tetradaetyle living Uifomosrhus^ it may fairly bc^ assumed 
that these early progenitors of Kuminantia wert» also tetradaetyle. 
The small tolraaoctyle (^umtherium is a \ery tempting genus in. 
speculations about the descJent of linminantia; but I must exclude 
it for many reasons, though 1 cannot here give them in full. Home 
of these are as follows ; — the (^alm>thfnum retained till the Middle 
Miocene five-lobed teeth on the I>idu>huue pattern (with the three 
lobes on the posterior half of the tooth), while we have truly ru- 
minant teeth already in the Eocvne ; it retained its upper incisors 
and free metatarsals, while the much older Gelacusy Aytn., which 
is already a true ruminant, had no upper incisors and the meta- 
podials were confluent in the adult, ('^aimtherium seems to be a 
airect descendant of Diekohmie^ and to have become extinct, without 
leaving any successors. 

Supposing that the Dichodon had a foot true to the tetradaetyle 
type, we do not find the earliest stages of fraction ; they were 
pass^ rapidly, and in very ancient times ; but there can be little 
wubt that the Kuminantia began with a tetradaetyle foot, and 
ended by a oaimoubone adapted to tho whole distal surface the 
carpus and t^sus. Such a^pt^on of the two middle digits could 
not be obtained at one leap ; and oertainly aU 6t4iges between a 
tetradaetyle foot (in which every digit was supported by a separate 
boDje in the carpus and tarsus) and a didactyle foot (in which 
the two enlarged middle digits have taken the whole distal sn^ifiee 
of all the carpal and tarsal bones) were passed by this group in 
the same manner as we have seen it in the Buina ; but only a few 
traces of this nass^ remain. From the tetradaetyle IHckodonf 
the group of aaaptive Selenodonts may be said to have gpUt into 
two subordinate groups. In one of these, represented by the 
Jfffommhus, the lateral digits arc retained, and oidy the metat^^s 
become confluent, while the two middle metacarpals eontinne to be 

12 * 
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froe^. In thi* Tnujulida^ the two tiiiddle digits coalesce, in both 
fore and liiiid liniba, into a complete cannoubone, but the lateral 
di^ts are still retjiinod in their whole loi)j?th as* useless (nearly 
filiform) appendages. The dist4il surface of the metapodium re- 
mains smooth ; the rumination is incomplete. 

Fn the ulher group, as the representative of whii'h we may cite 
the (hlacm. Arm., the lateral mgits were soon lost, and the re- 
maining two middle digits have taken the entire distal surface 
of the carpus and tarsus ; still ther remain separate, perhaps 
through life, in some of the Eocene (telan whose remains I have 
setm from the phosphatic linieHtone deposits in the south of Fmnce, 
U('ar CVihors, in a locality called Cayliix. In this deposit the bones 
of 6VZor««are found, together with large Auoplotheria and Palreo-^ 
thfriii\ and (*von the completely o^si^ied and not epiphysed meta- 
tarsals arc found entirely free. In the lowest Miocene of Puy, 
liowever, we find a (rehtmH whose metacarpah and metatarsals are 
friH' only in the young, and coalesce in the adult; but, even after 
their coalescence, tlie distal end of the metapodium is smooth, and 
the articular ridgi* is limit<*d to the palmar side. In the somewhat 
newer (about the upyior part of the Low'cr Miocene) deposits of 
Allier, in Auvergne, we moi't at last with motatarsals and mota- 
carpals entirely coalesced int-o a complete cannoubone, and the 
articular ridge taking the w'hole distal extremity of the meta- 
podium. Small rudiments of the lateml digits (second and fifth) 
still remain as Btyllform appendages on both sides of the cannon- 
bone, in the fore and hind limbs. 

Such true ruminant forms are excfSHlingly numerous in the Mi- 
ocene of Allier ; they are all horrdess, and some retain seven molars 
in the low^er jaw, as in all ancient Selenodonts. In most, how- 
ever, of theso newer Miocene forms the first premolar of the lower 
jaw is lost, and they exhibit the same dental formula as the living 
Kuniinantia, from which they seem not to differ in any of the 
essential characters. These true ruminant forms of the Lower 
Miocene may be considered to have reached the culmination point 
of their reduction, and we shall consider them as such. Thus the 
wSelenodont Paridigitata, after branching off from the common stock 
in the Lower Eocene, reach the utmost stage of reduction on 
the adaptive mode a little below the Middle Miocene ; this we 
consider to be the fifth stage, or the culmination. 

The fifth stage, or the culmination point of the Paridigitata Helo- 
nodonta, following the adaptive mode of reduction, means that the 
reduction of the inanus and pea was carried so far tW it couUi 
not proct»<^ further ; this point was attained already in the Lower 
Miocene. When once the metapodium was reduced to <me bone, 
and this one had taken the whole distal surface Of the carpus OM 
tarsus, an V furl her reduction or improvement was quite imposait^. 
Hcsidcs, the completely developed laculty of rumination gave those 

* middle metaoarpah and TneUtamU are enlarged end adapted to the 
whole distal surface of the cerynis and tarsus. 
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forms au enormous advantage over the other, non-ruminant, Pari- 
^gitata oecurmig in the saiiK* strata^ They «'ould live on such 
mattK)rH as hark of tns^s, mosses, lichens, on which no other 

TJngulata can subsist ; such food is found everyM’hcro, requires no 
cunning and \ orv lift Ic si ruggle to get h . A 11 t'Sbcntial modifications 
were attained \crv t^arly, and the chief of tlieh(‘ are the confineiu^e of 
the two iuiddh‘ digits in a complete caniU)nl»one and rumination. 
Then began the luxury of all sorts of appendag<"‘< — (‘xcresceuces on 
the frontal bou<»s covercwl w’ith skin, uncovered by skui in the form 
of prickly simple bonis (/^/f/w), or double of Sansan, 

Muntjac), then branched and palinated. In otht*r groups thest^ 
bony cores were covered with horny sheaths, which at first differed 
but little from agglutinated hairs {A)Uihc<ifmt atnrncana)^ then 
became more compact, as in Iht' smooth and hard horny slioath 
of the hollow -homc^d 1 tuminantia. Thesf^ secondary charaet^ers w^ere 
all acquih'd, thanks to abundant time, after the essential charaeters 
of the ty])e had been assumed ; if man had c*ome on earth a little 
later than he did, h<^ certainly would have found nearly parallel 
cases in the group of Snina, inonoihu'tyle (with carmonlKine) hogs 
with diffenmt appendages. As it is, luj stopped the course of 
events; all further ijnprov(»meut is out of the question, or only 
possible in such groups as the Bodentia, who pn'y on man's food, 
Deing at the same time uidepondent of him. 

It may be asked. How stands the matter in the Imparidigitaio 
ITngulata? And though 1 cannot enter fully into the case, I may 
state that the same course of events is observable in them ; only 
there could be no vtuuht^Uve reduction, as iho body could not, 
under any circumstances, be held in ecpiilibrium upon one single 
third digit, if this one had not taken the whole distal surface 
of the carpus and tarsus. But the task in this group was much 
more difficult ; to get one middle di^t to perform the work shared 
in the ancestors by five, and in the immeoiate progenitor by three, 
required time. To ac(*omplish this, two geological periods were 
needed ; but still, by the iueessant tendency to reliction, the work 
was done, and the mouodactyle horse spread over the surface of the 
globe, superseding all other Imparidigitata, which are evidently 
rapidly dying out. The only genera which remain still, the 
Bhinooeros and the Tapir, cannot last long* But this spreading 
and multipUcatioii ot the Egmdir was also accompanied by a totm 
change of diet : from an omnivorous animal it became a grassoeater ; 
and ^eed, by its teeth and many other characters, the horse is wry 
amhgtm to the Kuminantia, being, as tliey are, the culmmation- 
point of the group of Imparidigitata* The reduction of the horse- 
foot, however, is not fully acoomplished yet ; to attain this, the 
styltform meti^rsals and meiaearpals (the second and fourth) have 
to be lost. 
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MISCELLANEOUS. 

Fartlier AddUimi^ to the Ichthyological Fauna Zanzil>ar, 

By I)r. A. Oi’NTHEn. 

Jn tho* Annals and Ma^zino of Natural History’ for 1808, i. 
p. 457, 1 havf‘ inontionod Hovoral species of fishes previously not 
known to exist on the coast of Zanzibar: and I have now the 
pleuHuro of adding: »omo others, conlainod in a collection brought 
homo by Battle Frcro, Esq., who accompanied his father, Sir Bartle 
Frere, on his mission U) Zanzibar, and who kindly allowed me to 
select desiderata for tlio British Museum. The new additions to the 
Zanzibar fauna are the following : — 

1 . Nerronws seamuiculatus. 

2. Diagrammn orassiipinuin . — This fish is new to tlio coUoctipn 
of the British Aluseuni. Tin specimen differs from the description 
given by liuppcll and Klunzinger in having rather iiTeg:ular oblique 
black bands on the body. It is nearly 8 inches long. 

3. Diayramma retwiilalim . — The Zan/ihiir spt^cimen agrees very 
well w’ith tho typical specimens (sco Fish. i. p, 334); but I have 
some doubt whether this species is not identical with 2>. fottda, 
lluppoU had ascribed i welve dorsal spines to this latter species ; hut 
Klnuzingor states that it has thirteen ; so that the number of dorsal 
spines can no longer he considered a specific difference. This 
species extends to Australia. 

4. SerioHchtliye hipinnulaius, — A. ^ | IL 

5 . Acanilinrus UneahtA, 

0. Fseudoecams ntronyyloccphalue, 

7. Carcharias Bbckeci,- - Previously known from a single specimen 
from the Seychollfs. 

8. Galeoccrdv ttyriuus* 

On the SIull of the Fpccfacled Bear of Peru and of the Helarctoa 
from Malacca ana Java, By Dr. J. E. Gjuy, F.R.8., &o. 

The British Museum has lately received from Mr, Whitoly, jun., 
two skulls of different ages of the spectacled bear of Peru, which are 
interesting as we have never before received any, end only knew it 
from the figures of the skeleton and skull in Blainv. Ost^gr, t iv* 
and t. viii., which belonged to a specimen described when living by 
Fr^ddric Cuvier. 

The skull of this bear has been referred to the genus ffelamioe, of 
which the Malayan bear is the type. 

The skull is very peculiar in the form of the large scar left by tbo 
temporal muscle at the hinder part of the lower jaw, the soar only 
occupying tho end and the upper process, and ^ing separated ftora 
tho rest of the jaw by a very large elevated plate occupying the 
whole of the front edge of the muscle, thus# giving a conaiderabls 
extf'Tit of attachment and consequent power to the latter* 

Tlie outer side of the lower jaw, just in front of this elevated plate, 
is furnished with a larg(\ oblong, subtriangulor concavity, abont an 
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Inch in each direction, and so doop that it is only separated from the 
inner surface of the jaw >>y a thm translucent layer of bone. 

In the more perfoct adult skull the up^H'r jaw is famished with three 
nearly equal small false ^niudors, which are so compressed together 
that the middle one is on the outside of the other two. The front one 
is rather larger than the other two , hut they are very nearly equal 
and have a slightly lohulaled surface. The lower jaw has three 
similar, but lathcr larg(*r lobulated teoDi ])laccd rather further opart, 
the two in front being the closest, and the fj(»nt one rather the 
largest, and ver)^ clo8(^ on the back edge of the canine. 

It IB very clear that this bear should not bo referred to lieUtrctoB, 
whicli ought to b<' thus characterised . — 

3. Hklakctom, llorslield : Gray, (’at. Gorniv. &c. p. 234. 

Folse grinders 1.1 in the upper and 2 . 2 in the lower jaw : 
the up|)cr one small, at the base of the canine, between it and the 
front edge of the flesh -tooth : the two lower ones smaller. Hear of 
the temporal inusclo subtriangular, occupying the greater part of the 
end of the lower jaw, gradually shelving into the surface of the jaw. 
(’laws oomptessed, very much curved. 

UeUnrtoB mahiynmL% Gray, (’at. Camiv, p. 2*3d. 

There is no diflercnco between the skulls of Unijth rnalayanus and 
V, eurtfspilm. 

As the skulls of the Malay bear in tht* Museum had lost their false 
grinders, in the pa^KT on tx-urs in the * Proceedings of the Zoological 
Society * 1 took the account of them from I)e 3}lninvill(‘^M figure of 
I7rsus oriiatuBf which had thorn all com pie to ; ami tberrdoi 
not agree with the projier generic character of Beiarctos of 

2. Neaectos. 

False grinders in upper jaw 3 . 3, crowded together between the 
oanino and the base of the flesh-tooth, forming an arched line, tho 
middle one being more outward : in tlie lower jaw 4 . 4, conical, 
slightly 3-lobod,in a straight continuous line ; the two middle equal, 
small ; tlu^ front larger, and the hindermowt largest. The scar of 
the temporal muscle oblong, deep, with a well-marked raised margin 
on its front edge, separating it from a largo deep concavity on 
the hinder part of the outer surface of the jttW% which is only 
separated from the iuiior surface In a thin translucent layer of bone. 

N0arciD$ omatuM^ 

JSMarrioi ormtu$, Gray, Gat. Camiv. p. 288. 

ffaL Cordilleras ( WhiieJ^). 

1)8 Biainville seems to have overlooked the peeulioril^ of the form 
of the lower jaw in the young skull which he figured (t. viii.), althon^ 
it is repre^ntod in the figure, but not nearly so well defined as in^ 
adult spooimens ; and X was induecd by his observations to refer this 
bear to the genus Ifelarcto$ before 1 bad the opportunity of observing 
its skull. And he appears also to have overhiokcd the ditforenoes in 
the numbers of iho false grinders, although the artist figures them. 


e they do 
llors^eld. 
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On tiu Appmrawe of Danaut Arcliippus in Amtralla. 

To the Ediion of the Anmh and Magazine of Mainrtd History, 

Univerftitv of Melbonrnoj 
lOihlMay, 187^ 

Gkwtlhhten, — lU^ferring to the notice I sent you last month of the 
sudden appearanee of the American butterfly, Danuis Archipfms, over 
a north and south area of Urn miles about Melbourne, and my having 
the year before recognizerl it as an abundant visitor over the north- 
east part of the contiiiont of Australia, i beg to say that I have since 
received specimens in a letter from Mr. Eastwood, showing that it ap- 
peared in abundance for the first time within the same week at Bel- 
fast, about two hundred miles west of Melboumo. I have now a 
letter showing that it ap]>earod about u week later in the north of the 
island of Tasmania, to the south. 

I have, &c., 

FKEDKKrOK M‘Cor. 

On ths HahiU of unequal Bivalve Shells, 

To the Editors of the Annuls and Mayazine of Natural History* 

Burton-on-Trent, July 3, 1873. 

GENTLicuEir, — Dr. Gray asks for information aa to the habits of 
unequal bivalve shells. 

In May last I found many spocimons of Pandora incequivalvis^ T 4 ., 
in St. Aubin’s Bay, Jersey. They were exposed at very low water, 
and were lying in furrows of sand which were filled with water. 
They lay indifferently on cither valve, and were quite destitute of 
byssus or any marks of attachment. The animals were all olive and 
apparently healthy. 

Philip B. Mason, M.R.C. 8 ., F.L, 8 . 

On the Skeleton o/Kogia MacloayiL 
By Dr, J.E.GRAT,F.it.S. &c. 

The British Museum has received two skeleUms of this interesting 
whale from Australia, of different ages. The skeletons have not 
been mounted yet ; but the larger is about 9 feet long. The larger 
skull is about 10 inches, and tlie sraallor one 18^ inches long. 

The two skulls are very similar ; but the opening between the 
upper surface of the intermaxillary bones is much wider in one than 
in the other. The comparison of those two skulls with the very 
young one figured as Physeter simus by Prof. Owen (Trans. Zool. 
hoc. vi, 1 . 12 , 13, 14), obtained by Mr, Elliot on the coast of India^ 
shows that they arc only different ages of tho same species. The 
young one chiefiy differs in the sides of the frontal cavity being inore 
convex and swollen, bcKJoming sharper in the elfcr specimons. 
The vomer is much more exposed below in the two youm skulhi 
tlian in tho more adult one, where it bec/omes partly covered by 
under inner edge of the intermaxillarice. Tho large ridge just over 
the very large left blower is much higher and more convex in the older 
specimens than in tho middle-aged and young. 
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There is a good deal of ditferenoe in the ahape and form of the 
blade bone, probably dependent on age. The blade bone of the 
amalier specimen is subtiiangular, being about one lOth part 
wider than it is high from tho front of the condyle to the upper edge ; 
the acromion and cr>raooid procosses are directed forwards, and 
only slightly bent outwards ; tho acromion is much broader, and 
rounded at the end. In the larger spocimou tho blade bone is 
•much wider than high ; that is t(» say, it is more than once and a 
half as wide as high ; the coracoid and acromion processes are 
much elongated and strongly bent upwards. This differenoe may 
be soxuol ; for the yt>ung bone does not appear to bo like a |x>rtion 
only of the larger one : and if there is a change of form, the whole 
bone changes as it grows ; that is to say, tho angular prominence 
on the front edge is lower down the front margin in the larger one. 

In all these s]>eoimen6 the bones of tho face arc shorten* than the 
distance from their edge to the ertsst rotind the nostrils ; and in 
this respect it differs from l)e lllainville*s figure of Pky»eter hreviceps^ 
which is said to have come from the (Jape of Good Hoik? ; but I 
have never had the op^iortunity of examining the skull, and there- 
fore cannot vouch for the oorroctnoss of the figure. 

A partial Comparison of the Concholoffy of Portions of the Atlantic 

and Paeijk Coasts of North America. By IIobkkt E. 0. Stsahnb. 

A striking feature in the conchologioal funna of that part of the 
Pacific coast included in the Oalifomian-and- Vancouver zoological 
province, when compared with tho molluscan fauna of the Atlantic 
coast from the arctic sous to (Yoorgia, is the preponderanoo in the 
fbmer of those forms of molluscan life which are embraced in the 
order of Scutibranchiata*. 

The Boutibranchiato Gastompods, or sliiold-gillod crawlers, com- 
prise a great number of mollusks, ail of whicii are marine, and which 
mhabit tho sea-shore, principally tho littoral and laminarian zones, 
subsisting on marine vegetation ; thus we find the beautiful group of 
' OalUQttoma upon the larger algee, as weU as the unique Trochisem (T. 
Stk»srhyi), and Ohloroetoma crawling over tho sedimentary rocks, 
upon which grows tho green Chdophora or some allied vegetable 
fiom upon which it feeds, and which also is the favourite food of 
several species of limpets. 

The order of Seuiibranchiata, according to Messrs, Adams, in- 
clu^ ; — the family of Neritidar (none of which are found in the 
Oalifomian and Oregonian provinoe, though they begin to appear on 
the coast of Lower California) ; the Troehidee, which is largely re- 
presented by the following genera — Wntropia one species, 
three species, Paekypoma and Pomaulast one speoios each, Znotia one 
(perhaps two) secies, Thahtia and Trochmus one species each, 
VaJUoitomOf Ohhrostoma^ Ompkalius, Margarita^ and WJthvda^ each 
by several species ; the family of llaliotidcey which is represented by 
s^eral species, all of large size, widely distributed and excee^ngly 
numerous in individuals— including jUieapna, 

* Vide Adsmi^ * Genera of Recent MoUusoa/ voL i, p. 87€k 
Atm. dk Mag. if. Hi$t. Ser. 4. Vol. xii. 13 
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and Olypidellaf also PunctureUa and JRmanpnuJ^ \ DentaUadtHf by 
two or more ftpocif'S ; Tectuvidcf b}*” several species of Acmcea, also 
by Scutra, Oadinia by one and Nactlla by six or more speoies ; 
ChiUmidijp by numerouN species and great numbers of individuals* 

It may 1)0 that some of the groups included by the Messrs. Adams 
in the order referred to, as our knowledge increases, will require to 
bo separated or removed; but ho far as the purjioses of comparison 
tts made herein arc concerned, tlie result will not be materially 
impaired. 

The total number <»f marine moUusean species and well-marked 
rarieties within the Californian and Oregonian province, so far as 
known and determined, is not far from iVM, of which about 200 arc 
Bivalves; and of the remaining 4J 10, 12rS are included within the 
Scutiliranchs ; of this latter number about 40 belong to the Ohitonidee, 
and the same number to the Tiochida\ 

Of the 247 marine gastoropodH enumerated by the late Dr. Stimp- 
son, in the Smithsonian -Institution Che(*k-li^t. as found from the 
arctic soas to Georgia, 82 only, or less than on»‘ eighth, come within 
the order mentioned; of this comparativoly small number, seven ore 
C/iilom and fourteen belong to the Trothkhr, while Ilalioth^ is with- 
out a representative: the within this provinee are not 

characterized by such marked or unique characters os distinguish their 
relatives on the west coast. 

Some revision may he required UereafU^r in the number of 8cuti- 
branchiate species credited to the west-coast province, os forms now 
catalogued as distinct may. in some instances, he unitiid ; but, on the 
other hand, it is not unlikely that new forms undoubtedly distinct 
will be detected when the coast is more thoroughly explored.— /Vo- 
cecdhiffs of die Vahfornki Academnj of iSciences, October 7, 1872, 

The Me^fdops o/()cypoda. By 8. 1. Buttir. 

The MonoUpis inerfniSf long ago described by Sayt, and partially 
figured by DanaJ, is undoubtedly a stage in the development of Gcy- 
poda arenaria. The large sizf» and peculiar stnicture of tliis megalops 
render it one of the most intorestiiig furms of the group of larvsc’^to 
which it belongs. It is closely allied to the Momdepis orieidalU^ Dana, 
from the Sooloo 8ea, figured in detail on plate 31 of the Crustacea of 
the Wilkes’s Exploring Expedition, The oarapax is very oonvex 
above and narrowed toward the front. The front is deflexed and 
the extremity tricuspidato, the median tooth being long and narrowly 
trian^lar, while the lateral teeth are small and obtuse. The sides 
are high and impressed, so as to receive the three anterior pfld|S of 
ambulatory legs. The third jmir of ambulator}^ legs are closed 9 ^* 
pressed along the upper edge of the carapax, a:^ extend forward 
over the eyes, the dactyli being curved down over &e eyes and along 
each side of the front. The posterior legs are smii^ and weak» am 

• A solitary specimen of Malioiie, of small rise, was obtained through 
dredging in the Gulf-stream, four or five years ago, by Count L. E. Eour- 
tale.s, of the TJ. 8. Coast Survey, but »oveth of Geomia. 

t douPD. Acad. Nat. 8ci. Philad. 1817, voL I p. 157. 

X Crustacea of Wilkes’s Expl. Exped. pi 81. fig, 6, 
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etch is folded up and lies in a groove on the latero-posterior surface 
of the carapax. I’ho ©xtcnml maxiilipedB have almost exactly the 
same atructui'e as in the adult Chypoda ; and, as in the adult Ocy- 
p(>du^ there is a tuft of peculiar hairs hotween the bases of tlie second 
and third ambulatory legs. This mogalops w common upon the coast 
of the Houthem States; it has been found at Block Island ; and 1 have 
mysolf collect^^d it, lab' in August, at Firc-lsland Beach, Long 
Island In the largost*‘specimon from the last locality the carapax is 
9*4 millinift. long and 5‘(> broad. 

A large number of j oung »])oeimons of the Ocyjxnla, collected at 
Fin^^lsland Beach, indicate plainly that they had only recently 
changed from this mogalojis. Some of the smallest of Uiese Bpeoimens, 
in which the carapax ia fyi] 9*0 millims. long and 6*1 -tr 5 broad, 
differ from the adult so much that they might very easily bo mistaken 
for a different species. The carapax is very slightly broader than 
long, and very convex above. The front is broad, not narrowed be- 
tween the bases of the ocular peduncles, and tnangulur at the oxtre-- 
mity . The margin of the orbit is not transverse, but inclines obluiuely 
baeWatd. The ambulatory legs are nearly naked ; and those of the 
posterior pair arc proportionally much smulier than in the adult. 

The adult Oeypodn is bTrcBtrial in its habits, bviiig in deep holes 
above high-water mark on sandy beaches ; but the young in the zoea 
state are undoubtedly deposited in the water, where they lead a free- 
swimming oxifltcnco like iru(‘ pelagic animals, until they become full- 
grown in the megaJoj)S stat c. Say mentions that his specimens were 
found coat upon the beach by the letluent tide and “appeared di'si- 
rous to protect themselves by burrowing in the sand, in order to 
wait the return of the tide;’' but they were more likely awaiting tbt* 
final change to the terrestrial state. The tufts of ptHiuliar hairs be- 
tween the bases of tho second and third ambulatory legs, and in the 
adult oonneoted with the respiration, arc present in the full-grown 
megalops, and are undoubtedly provided to fit the animal for its ter- 
nsstrial existence as soon as it is thrown upon the shore. The young 
in the megalops stage occur on the shore of lAiag Island in August, 
and perhaps earlier. At Fire-Island Beach, in 1870, no specimens 
of Ocypoda were discovered till the last of August ; and those first 
found were the smalleet ones obtained ; by tho middle of Beptember, 
however, they were oonunon on the outer beach, and many of ^em 
were twioe as large os those first obtained* /Although earful search 
was made along beach for several miles, not a s^iecimeit of the 
adult or holfoimwn crab could be found. Every individual there 
had evidently landed and developed during tho season. Probably all 
those living the year before had perished during the winter; and it is 
possible that this species never survivoB long enough to attain its full 
growth so far n<frth. — J.msr, Joum, of Scimee avd Arit^ Jtily 1878. 

T)u Torpodo or Kleetrical Bay, 

A specimen of this remarkable and somewhat rare fish was brought 
up in the trawl yesterday oft Porriand. It was about 40 inohes in 

Weymouth, July 10, 1673. R. Dahox, 
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On a Salamander (Sieboldia) Shanghai. 

By J)r. J . K. Okat, F.B.S. 

Mr. Swinhoe has sent to the British Musonm a skin, including the 
bones of the head and feet^ of an animal of this genus j&um Shangh^. 
It is about 27 inches long. I do not see any character by whidi it 
differs from the SUholdvn from Japan^ and am inclined to regard it 
as a specimen of that species, I have oomjlared the head with the 
skull on the skeleton of the latter animal, but do not find any differ- 
ence, except that tlie Japanese specimen in the Museum is older than 
the one which Mr. Swinhoe has sent from Shanghai. 

M. Blanchard, in the ‘Comptes llendus,* 1 871, Ixxiii.p. 79, describes 
a new species of this genus under the name of Siehddia Davidtana, 
from Western China, which is noticed in the Ann. & Mag. Nat. Hist. 
1871, viii, p. 212. M. Blanchard, though he gives it a nwc, gives 
no distinctive characters between it and the Japanese spedea. 

The jRihbon Seal of Alaska. By T. Gux. 

This species of seal (Phoca fasciata^ 8haw, or P. equestria, Pallas) 
is found in the waters of Northern Alaska, and is, so far as known^ 
only represented well in the museum of Ht. Poiersbutg. In the 
Smithsonian ooUeotion there are two skins, obtumed by Dr. Dali 
from Capo Romanzoff, but no skull or other parts of the skdeton. 
The spedes is remarkable for colour as well as for structural peon-* 
liaiities. The mole is at once recognizable by the colour : this i^auiy 
))e said to bo a chocolate-brown, excqit ( 1 ) a band of whitish yd^W 
bent forwards towards the crown around the neck, (2) an ov^ ring 
of the same colour on each side, encircling the fore feet, and passiaig 
in front just before them, and (3) another band, also bent fionraiide 
above, behind the middle of the trunk. There is considerable varii^ 
tion in the extent of those bands ; and sometimes the peribraobial 
rings are more or loss oonfiuent with the poeterior ba^. The 
females are simply whitish yellow, or have very indistiuct traces ot 
the postmedian baud ijlde Von Schrenck). 

The structural (and osjH'cially dental) characters of this speeiss, 
according to Von 8chrenck, indicate a generic distinction from aB 
the familiar forms of the subfkmily PhodnOt. The molars (except 
the first) are two-rooted, as in the t^cal Phodnw — ^but in externa! 
form are simply conic or have rudimentary cusps, Uius reaemblmig 
Ealichoerm. The genus may be named Eiskriythica. 

The spocial object of this communication is to call the attentidit 
of traveUors in Alaska to the species; and skdetonS (txpeoiaSjr 
ftkolls) and skins arc earnestly asked for. The speeiee has hMl 
found also in Kamtschatka, and at the mouth of tlm KamtseiMMikh 
river in March and April, arriving there later thim the otbe^ iWff 
named. 

One of the skins in the Smithsonian oolleotiim bee been neeled 
from the animal almoat entire, and by a eroas ^tWo«r«M IttifVWtt 
we fore feet, and, being tied in front, ho« evident batot lUltd «l| a 
mg.— American NatutvKtl, vol. tU,, Hanh 1873> 
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XXIV.-— On a new 8i>ecies of Swocladia from the Carbonic 
firms LiimsUme Series ofMiJiotkian. By 11. ETHEKaHJE, 

Jun., F.G.S. 

[Plato X.] 

Onlt one spccios of Synocladia is at present recorded, so far as 
I am able to ascertain, from rocks ot Upper Palseuzoic age in 
Great Britain — ^tlie 8, vir^ufaemy Phillips, from the Magnesian 
Ltmoslone of Tunstail Hill and other localities in the north of 
England. A bed of blaish-grey shale was lately discovcre<i 
overlying the Gilmerton Lamwtonc (Lower CorboniforouB 
Limestone series) at Gilmerton, near Edinburgh, by Mr. J, 
Bennie, crammed witli the remains of Fmiestdlw and othe.r 
Bolyaoa^ Amongst a nmuber of such fragmonts I was mucli 
interested with certain pieces evidently not referable to that 
genus, but clearly allied to Synoeladia, 

Tfaes^imens j^esent the same habit as the Permian genus, 
bat difl^ fixim the latter in the arrangement of tlic cell- 
fi{>erhue8 on the celluUferous or obverse tace. This arrange- 
ment departs considerably from the hitherto recognised Syno- 
4ia/iiu in many points ap]^roaohii^ that seen m JFenesteUay 
y^ distinct from it Were it not that the other characters 
dis^yed in the habit of the carboniferous form so closely 
rtesemble those seen in SynoeJaditSy I should feel considerable 
diffidence in referring mj specimens to that genus. Xf it, 
f. a. the carboniferous fomK is not a new species of Syrndadia. 
then a new genus must be created for its reception — ^alU^ 
to Sjfnod^tdia^ yot differing from it. 

As in the laical species. 8. viryulacea^ the frond is ernn- 
Set. 4. rotxii. 14 
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posed of numerous rib-like stems, rising from a common root 
and frequently bifurcating. The branches arc short and 
simple*, and spring at an ascending angle from one stem to 
meet tliose of the opposite stem, and tlius form the peculiar 
areh-like dissepinionts so characteristic of the genus: these 
are*8oni(‘tiines modified into steins. The form ox the aissepi- 
ments is regulati'd by the ])roximity to or remoteness from 
one another of the stems or interstices : wluoi far apart the 
usual areh-like chaiat ter is juvserved ; lull when brought close 
together, the normal fonn is lost, and the dissepiments become 
irregular cotmeoting bars, passing from rib to rib, either hori- 
zontally or at a more or less acute* angle. 

Ho far the niscmblance between the Oarlioniferous and Per- 
mian fonim is eomjilcte ; but, as l>efore stated, a considerable 
diftcrence is notici’able in the detailed arrangement of the 
cells on the e(dlulifeious face, although tlie general plan is 
the same. In S. mrgularm the eell-apoitures on the stems 
are arranged in from three to five fun-on s, siqiarated by sharp 
or angular ridges or keels, on which may be seen small, open, 
node-like elevations gemmuliferous vesicles/’ King) ; the 
cell-apertures on tlu* branches are i-estrieti'd to two rows, with 
a dividing ridge between them, the cellules set alternately. 
In the Carlioniferous species, on the other hand, there is only 
otic dividing ridge or keel on each stem, separating two rows 
of cell-mouths, and that not angular, but somewhat round, 
witli the o])en node-or })ore-like elevations arranged in the same 
manner ns in S. viryulacsa. Furthermore, scattered in a 
most irregular manner amongst the cell-ai)orture8 proper are 
a number of supplementary openings, without any attempt at 
arrangement ; sometimes one may be seen lietween two of the 
cell-apertures proper, more commonly at the side of a primeiy 
oi)euing, or occasionally as many as three have been observed 
clustered close together ; this usually takes place at the ba^ or 
setting-off of one of the branches, upon which they ate also to 
ht found. The disposition of the cells on the branches is 
similar to that seen in 8* intfftilacea^ with this one exception ; 
viz. the gemmuliferous vesicles ” (?) are continuous frm 
the keel of the stems on to that of the branches, lids 1 can- 
not ascertain to be the case in the Permian form. 

From the forc^going remarks it is evident that our Carbo^ 
niferoiis Polyzoon, wh<*ther it is a Synocladta or not, djflbrs 
from that genus, as defined by King, as follows 

Ist. Obverse of the main stiun supplied with two xovn KjfS 
cells only, separated by a rounded keek 

2nd* Reverse provided with irregularly scattered supide- 
mentary cell-apertures. 
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8rd. Keel of the branches stippUed with nodc-likc pores, 
the ** gemmuliferoufl vesicles ’^(?) of King. 

The points of difference expressed in the first paragraph do 
not to my mind present an insurmountable difficulty to the 
admittance of the Oarboniferous specimenj into the genus 
Bynooladia. T feel the gn^ater confidence in so jdacmg them, 
because Prof, King in his generic diagnosis does not lay par- 
ticular stress on the numl)er of rows of cellules, but simply 
says distributed in longitudinal scries,” whereas it is only 
in the specific diagnosis wc find it statcjcl that the cellules arc 

in from tlircc to five furrows.”^ 

The second and third points of difference are those f>nly 
which make me doulg the propriety of referring those peculiar 
Polyaoa to Spnochullaj viz. the jK>Hse8sion of the Bupjdemen- 
taiy irfcgnlarly scattered cell-apertures (if that is tlieir true 
nature) and the ocenrnmee of the gcmrauliferoiLS vcsicl<*s on 
the keels of the branches as well as on the stems. 

The reverae or noii-cellulifcrous face of S. %nrn^tlami is 
reprinted by Prof. King os smooth; but in tlie (yarboiiiferous 
specimens it js soon to be delicately and regularly striate, with 
(scattered over the surface of botli stems and branches) small, 
round, open, pore-like apertures. The question arises, arc 
those the bases of the “ root-like processes ” on the underside 
of the fronds mentioned by Prof. King as seen in the Pemian 

r imens? or, if not, what arc they? If the former, then 
nrocesses must have been broken off in the course of 
fosauusation. They occupy exactly the ];K)sition of the root- 
{Ktooesses as shown in the ^ Permian Fossils ^ t> 

^ I pzrmose to describe this form provisionally as a new spe- 
ciets of Synocladia^ under the specific name of 

Synoohdia carbonaria^ sp. nov. 

Ihlvxocenum a flattened plumose expansion, springing from 
a small root of attachment. 

Xniersiioei or stem rib-like, freauently biftircating^ much 
stouter and stronger than the branches ; obverse celliujferous, 
with a modian rounded keel ; reverse rounded and striated. 

Dm^ments or branches short and simple, opposite branches 
given on at an oblique angle from their respective stems, which 
meeting, give rise to arched iittenmaces or tenestrules ; obverse 
ee&ulimrous ; reverse rounded ana striate ; sometimes modified 
into stems. 

Dividing ridges or keels on both stems and brandies se- 

* Permian FctfdUi, pp. k 09. 
t Plate i\. fisa. 7 & o. 
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On a new Specfea of Synodadia* 

paratinff the two rows of cell-ai^rtures ; those on the stems 
rounded, those on the branches slight angular ; both bewr 
the wart^ike bodies termed by King" ^‘gemmuUferottS 
vesicles ” (?)• 

Fmestrules^ when the stems and branches assume their 
normal condition, are arch-shaped, otherwise irregular ; nmr- 
gins not indented by cells. 

Cdl’^ipertures arranged in two subaltemating rows, both on 
tlie stems and branches, separated by the median keel ; with 
pn)mincnt margins. 

Suiyph^nmtary cell-apertureB scattered irregularly amongst 
the primary cell-apertures, either singly or in twos and 
thrcc^s. 

Gemmulifermis veatcles (^) open node-Ukc protul^rances 
jdaced on the keels of both stems and branches, altomatiug 
with the cell-apcrtures. 

lieversc or non-^elluHferoufi fine regularly and finely striate, 
or rather grauulo-striatc ; scattered at random over the sur- 
face are open wart-like projections, wliich may be the broken 
bases of the root-like processes ” of King. 

EXPLANATION OP PLATE X. 

Fig. 1. tignocladia carhomiria^ nat bIzo. The dotted lines show the 
exltiut of tho s].>minon and dnvetinn of the sterriH and bnunehss. 
F^g, 2. Portion of aspmmon, 8howm|c the colluliforoas face : (a) the oaU«« 
apt*rture8, and indistinctly the keel {d). 

Fig. 3. Portion of another specimeii, shoT^ing tho ceUnliferous laoe. on 
which are seen : — o, cell-aj^rtures ^ 6, gommuliferous vsdeies j 
c, smallor cellule apertures ; d, median keel ; e, the same cm 
branches $ /, genimuUforous vesicles (?) on the keels of tho 
branches. 

Fkg». 4 & 6. ll^erso or non-coUuliferous face, showing the areh*4ike 
disseniraents and the bases of the root-Hke empondagee (?). 
r\gs. 2 to 5 are all very ooniiideTably enlarged. 


Note. Since writing the above 1 have submitted tho facts mentioned 
in the foregoing remarks to Prof. King, who considisrs this to be a 
species of iiymdadm. The late l>r. Prout described, in the ‘ Trana- 
mdions of tho A(*adumy of 8t. Ixiuis,’ a form very similar to the 
nbo\o under tho name of Seploponi ceHtriensis (vol. L p. 448, pL 
xviii. fig. 2). l)r. I^rout ostabli^od the genus Sqotopom on eha^ 
racters which cannot be distinguished from those of Smedadit^, 
King, with this exception, that tho ooll-apertures on tho mtoivtjiMi 
are in from one to four rows , whereas, so far as I can ascertatti 
from Prof. King’s doscription and figures of JSynodadky there never 
appear to bo more than two rows in the latt^ genua. This eottld 
scarc<dy bo construed into a generic diifoiionce, but maybe regained 
as specific only , In traming the gonus Sepiopora it is strait|{e that so 
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acute au obaorver as Dr. Prout should have overkx^kod the obaraotors 
of Prof. King’s genus Bynodadm. Our Hootch form and 8, css- 
Prout, agree Tory closely, so far as 1 can judge from descrip- 
tions and figures, and appear to differ only in a much greator.irrogu- 
larity of branching in the case of 6^ earhomriHf and also in its havi^, 
as in Synodadia^ coU-aporturos arranged in two rows on the in- 

tentio^. Dr, Premt’s figure docs not give a good idea of this peculiar 
|)olysoon ; but I have been favoured by Prof. King with extracts and 
^graphs from a loiter to himself from Mr. F. P. Meek, of Springs 
Illinois, regarding tine (piesiion of Septapom and Synocladia^ 
Hioso x>hotogrttph8 show that the American specimens are in a much 
better state of preservation than the Scotch ; and although the 
points of ddfferenoe between the two are slight, I think they are of 
sufHdiont importance to warrant a specific separation ; however, 
should Mr. Meek have previously elsewhere de8cril)ed any form 
nearer carbonarut than Septoj^ra cittriensis^ my designation oaii 
give place to his ; in the mean time I retain for the fc^tch fossil 
the name of S, mrbonarut. Mr. Meek states tlmt fuller desoriptions 
and figures will be given in the forthooming ftfllh volume of tho 
* Geological Survey of Illinois.’ 

Edinburgh, August 11, 1873, 


XXV.— -O/i the Longioom Goleoptcfra of Jtujan. 

By ILW: Bates, f1.S. 

[Continued from p. IWl] 

Fam. Oerambjcidm. 

HecUou B. Eyes findy faceted, IMnts diurnal, 

T'oxotm ixcruhiimnnisj n. sp. 

T. clcmgatus, subparalldus ( cf ), niger, thoracis morgino antioo vit- 
taquo lAter^, et annulo basali fomorum antioonim tlavo-testaeois ; 
elytris saturate cmrulois, plimis, confertim ruguloso-punctatis, in- 
terstitiisquo subtilissime ooriaoois, apico truncatis, ougulo suturali 
dentate, extoriore late rotundato. Long. 9 lin. d* . 

Japan? (Fortune), Possibly firom North China, n« Mr. 
Fortune’s collections from the two countries were mixed to- 
geAer when I saw them. 

Klytra more elongate than in the same sex of T, meridimUs^ 
and of quite different shape, being broad and rectan^ar at 
the base, then slightly narrowing to bevond the middle, and 
widening again before the apex j the whole surface rougldy, 
but not very coarsely, sculptured. The thorax is much more 
strongly tUDcrculatcd, glabrous on the disk; there are two 
qtroag rounded tubercles on each side the modian sulcus, and 
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the lateral tubei’cle is much larger and more conic^. The 
antennas arc more Blonder,but the proportions of the joints are 
very similan 

Mr. licwis did not meet with this species. 

AcTruBoj)^ crtocerinusy n. sp. 

Pachyta minutaf Gebler; Nouv. MSm. Mobcou^ ii. 1832, p. 60? 

A. paiTUs, Crioeeri puncticolU similis, niger, nxtidus, sparsim sabti- 
litor setosuB, ely tns cyanois ; capote ot thoraoo sparsim punctulatis, 
hoo convoxo, Is^, mudio baud dilatato sod antice volde augustato ; 
el 3 rtris breviter oblongo-ovatis, apice rotundetis, supra sparsim 
setifero-punctulatis ; corporo subtus, pedibus et antennis cinoreo- 
pubescentibufl ; antonnis ( cJ ) corpora multo longioiibus. Long. 
^ lin. 

Awomori, Ninon {Mr. Moor). ^ 

■.Distinguishea from Ac7n. collaris by its shorter and broader 
form and much finer and scantier nuoescence^ as well as by its 
colour. It agrees with Gebler’s descriT)tion of his P. minuta^ 
except in the scutellum — ^black and glaurous m A. criocerinuMf 
and “ albo-tomentosum ” in P mtnufa. 

Mr. A. Adams obtained a species from the coast of Man- 
churia considerably larger (4 lines) and rather more strongly 
punctured, which can scarcely be separated from the present 
one. 

Lrptura scotjoden, n. sj). 

L. ciMtee forma simillima, nigru, opaca, subtus ciuereo-pubosoolui, 
2 elytrorum basi sanguinea ; capite et thorac© confertissime r«- 
ticulato-punciatis, illo postice auto collum rocto truncato, hoc 
antice senfiim augustato, lateribus (S viz, $ paulo, rotondatis, 
angulis posticis rotuudatis, basi transvorsim modico depresso, linea 
dorsali obsolcta ; soutello oinoreo-tomontoso ; oly tris apice recto 
truncatis, supra confertim punotatis, punctis singulis seta minute 
forontibuB. l^ong. 4^-6 Jin, 

ct segmento ultimo ventrali late Bxuuatim trunoato et oonoavo; 
tibiis posticis rootis. 

9 pygidio clongato-triongulari, apice obtuso ; segmento ultimo von* 
trdi late rotundato, apice depresso ; clytris basi fascia angoita 
Honguiuea, supra callum humerule dilatata, marginem baud at- 
iiugente. 

Three examples, Nagasaki. 

Leptura teMiiicorniH^ Motsch, 

I^pttira Usnuteornitt, Motseb. Etudes Entom.^ 1801, p, 23. 

Nagasaki ; many examples. 

Motschulsky’s description applies tolerably well to the $ of 
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me o£ Mr. Lewie's spedes, which appears not uneommon in 
Japan. It is closely allied to L. atra (Laich.), the ^ having 
similar fiexuous hind tibiae ; hut it is longer, and has the elytra 
of a tawny-testaceous hue, with the shoulders, tips, wid sutural 
edge dusky. Tlie thorax has the same form as in L. o^m, but is 
clothed with tawny-golden pile. The antennas of the male are 
very long and black ; of the female almost equally long^ and 
slender, and generally of a tawny-testaceous hue, but sometimes 
nearly black, except the three or four apical joints. It is in 
this fatter jioint that*thc chief discrepancy with Motschulsky's 
description lies ; for he states articuhs duobus penultimis 
albidis.'* On the twofold consideration that the antennae are 
variable in colour in the female, and that Motschulsky’s de- 
scriptions are well known to be recklessly inaccarate, 1 do not 
ventum to give a new name to the species. 

Var, (J . Mr. Lewis lias a male variety in which the elytra 
ore blackish, with a curved streak on each side of the scute 1 In rn 
and a fascia near the apex tawmy yellow. I'he anterior and 
middle femora and tibue are also varied with tawny yellow, 
thus resembling the female, in which yellow is the pn^vailing 
colour. 

Ijeptara ditnorpJia^ n. sp. 

JS. atrot (Laich.) simiUima, differt solum thorace feminm supra nifo. 
]!ljgra,vix nitida, supmbroviter nigro-sotosa, infr^igriseo-pubescons'; 
capite thoraceque confortim punctatis, hoc oonvexo, juxta basin 
foitiier depresso, angulis posriois pruductis ; elytris upice sinua- 
^ tim truncatis^ angulis oxtemis produotis, supra crebro punotu- 
latis. 

S tibim postiofe versus apioem dilatatm ei iutus flexuoso-carinatoc ; 
■egmentum ultimum ventrole quadratum, apioe late rotuudatum, 
medio late sulcatum. 

2 thorax supra et latoralltor saturate rufus. 

Mitny examples. 

L. atm (Laich.) is apparently common in Eastern Silieria 
I have several examples from Moack's collection wliich do 
not differ from Gorman specimens. Z. aterrhm (Motsch. 
Schrcnck's Reisen, Ooleop. p. 147) is no doubt the same sp- 
oies ; in fact the author indicates no difference of the slightest 
importance in his description. 

Uptmra xanihomay n. sp. 

niffm (Lin.) forma similis, at major. Elongata^ ivlpru Ion- 
gitudinaliter convoxa, nigra, nitida, pubosoens, humoria macula 
subquadrata, fetnoribusqno et tibiis anticis subtus flavis, palpis 
rufo-testaoois ; capite medio usquo ad coUum sulcato, punotulato ; 
ihoraoe elongato, ad triontem auticum rotundato-dilatato, doinde 
sinuatim angustato, angulis posticis longe pruduotis, supra juxta 
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basin trauBverso (lateraliter prafiindiiui) impreaso, aobqpMnfaft 
punotnlato, Mvo^pubeiMeiLte ; elylaM postioe gradatim attematii^ 
apioe obliqtio tnincatis^ pnnetnHs nigro^setiferiB passim intpvsaiiai 
oorporc subtus cinereo-pubesceutc. Long* 6 Iin« cf • 

* One example* 

L^tura ochrcumfaeciatay Motsch* 

Leptura oehracecfamataf Motsob. Etud. EntonL 1861 1 p* 21* 

Taken by Mr. Lewis in great abnn^ance. A handsome 
STKJcies, allied to Z* gtuidrijiuiciaia (Linn.)^ but with head and 
thorax densely clothed with golden pubescenoe^ and elytra with 
four golden-yellow pubescent belts* 

6 tibim postiem dexuoso)^ a medio abmpte dUatatm, intus flexnoso 
caiinatm. Segmontum ultimum vontrole apico tnmcatumj^gnlis 
rotundatis^ m^o yix concarum. 

In Ninon and on the hills the antennte arc always^ as 
Motschulsky describes, black ; but in the plains near Nagasaki 
they have tne five terminal joints tawny (var. ockrotela)^ I can 
discover no other differences. 


Lepiura anaapidohleay n. sp. 

L, figura Anaspujfpt (Seotionia Hetmmerorwin), elongata» subparallelai 
oonvoxa ; capito ot thorooo brevissimiB ; antonnis elongatis^ ro* 
bustis ; nigra, clytris fusco-rufis, pills olongatis decumbentibus 
ruhs vostitis ; tboroco campannliformi, nnguliB postiois productisy 
subtilitor punctulaio, fulvo-pubesconte ; elytris oblique obtusisidsio 
truncatis, subtilitor punctulatis. Long. 5-7 lin, J . 

Soginentum ultimum abdominalo longo produotum ; pygidio et 
mouto vontrali apioo late obtuse truncatis. 

Two examples. 


Thranius variegatmy n. sp. 

T. fuBCo-obscurus, opaous ; oorpore subtus medio, fomoribus subtm, 
tibiiB et tarsis, fhsciisquo duabus olytrorum (prima propo batin 
latioro ot valde irrogulm) fulvo-testaceis ; thoraco disco ontioe 
compresBo-gibboso, cum capitc punctato-scabroso, dnem-tomeitt** 
toso. Long. 0 lin. 

()nc example, found in the window of a housc*Nagasl^« 
In the "gibbosity of the thoru resembling i%r. 

(Pascoe) of Ceylon. The anterior tawny fascia of the elytra 
is irr<'gular, and may be described as a broad basal belt* in* 
dc,nted from the base by a bicuspid black spot on each aide of 
the scutellum. The second fascia is very narrow and trans^ 
vtTsc. The elytra are each narrowed worn the base to the 
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mkl^, thence oontinaing as • narrow blade to the amX| which 
ia D^tod ; their surface is thicUy uoncturedthroui^ut, with 
a nint rai^ line down the middle. The abdomen is pro- 
longed mudi beyond the tip of the elytoa (female?), the |^gi* 
dinm being very long, convex, and sinuate at the apex ; its 
surfime, as well as that of the preoedine segment, is fulvous. 
The antennsB are three fourths the length of me boay, filiform, 
stout, and ruddy brown. 

Pyreaies cardinalUf Pascoe. 

Pyrtttu eardmalU, Pascoe, Jonm. Entom. il. p. 00. 

Three examples. Found also at Hongkong. 

Erythrua congruua, Pascoe. 

Eiylknu emgnm, Pascoe, Jouni. Entom. ii. p. 01. 

One example ; Hiogo. Found also at Hongkong. 

CaJUchroma {Ohloridohm) tenuotofA, n. sp. 

C. ingustum, elongatnm, quoad oolorom et eljrtromm souhituram 
^romia mowhatcs BimUliroum, sod ontennis nt in gen. Chloridoh 
groo^imis; tiride, subtus subtilitor cinereo-tomontosum, an- 
t^uis pedibnsque violaoeis ; thoraoo angusto, tuboFcnlis Isterali- 
bus vaudie, supra passim transvonnm ot oblique slrigoso ; olytris 
oreborrimo subtiliter soabrosis, lineis duabus tenuibus dovatia; 
podibus olongatis, gracilibus, tarsis postids artioulo primo kmgis- 
simo. Long. 8 lin. cf $ * 

Kobe, several examples ; also taken by Mr. Fortune on the 
island of Nipon. 

This remarkably slender species differs from Chloridolum in 
having the fourth ontemial joint distbctly shorter than the third, 
instead of being of the same length. It docs not agree either 
with LaotUium, having die antemue long and slender, instead 
of robust, and serrate or spinose. The anteuniferous tuberdes, 
however, are obtuse, aS in LeonHum ar^jeniotum. In the 
ni&ed and finely scabrous and also in colour, it agrees 
with Anmia moaehaiai but it differs in its antennss and lone 
slender hind logs and tarsi. As the genera allied to Gal^ 
<!hr<ma are at present very unsatisfaotorily defined, I hesitate 
to add to the confusion hy institating a new one for diis insect. 

Sympiezocerajaponioa, Lacord. 
Sympim>otri»Jaj>oniatt, Lacord. Genera des ColSopt lx. p. 47. 

Kate, in piucwood, on Maiyasan, Hiogo. 
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Semanotua rufipennis^ Motsch. 

CaSidium ri^penne^ Moisob; Etudes EntoaxL 1860^ p. 19 
Many examples. Vai’ics in size from 3i to 6 lines. Tlie 
prostemnl process is miicli narrower, and the mesostcrnuirt 
more attenuated Ixdiind, in the male than in the female } but 
their breadth in the former sex is much ^eater than in the 
genus CalUdiim. The femora are loss clavate, especially in 
tlie female, and tlie tlidhix less dilated in the middle than in 
Kfiopalopua. Breeds in fir i*ails, and a{)pears in first warm 
days in march. 

Phymatodes alhicinctuSy ii. sp. 

P, vario (Fab.) affinis, at differt colore nigro, olytris fascia angosta 
alba. Niger, pubescens, elytris medio fascia angusta ^ba ; 
capite rotractili, fronte et \ertioe planis, punctulatis; thorace 
creberrimo sed discrete punotulato ; elytris planatis crobr© punctu- 
latis. Long. 3^ lin. $ . 

One example : Omura. 

Closely resembling in size and form tlie North-American P. 
varius. The pubescence is much shorter and more adpres^ ; 
the thorax is narrower, rather more narrowed behina than in 
front, very evenly punctulated over its entire surface- The 
eMra have in the middle a nearly straight, narrow, pure 
white belt. 

Clytanthue notahilUy Pascoe. 

Clifim natnbUis^ Pascoe, Joum. Entom. i p, 800. 

Clytanthw aiphabeticun^ Chevr. Clytidos et d'Oedanie (1808L 

p. 66 (AntMosaift), 

Many examples. Taken by Mr. Fortune also at Yokohama* 

Clyfanthm opjioaituay Chevr. 

ClyUmthm ofyioaitus, Chevr. CJytidcs d'Asie ot d’Oedaaie, p. 62. 
ejaponicuSf id. p. 46 P 

Many examples. Abundant in June. 

The markings agree best with Chevrolat’s description of <?- 
oppositus ; but they vaiy a little in tlic direction of C, JajxmicuSf 
and I suspect the two to belong to one and the same species- 

ClytanthiM quinquefmeiatusy Lap- & Ooiy. 

ClytanthuB qumquefaedatwf, Lap. k Uory, Mou. p. 101, 1 10. f. 190* 
Many cxamples- 

Clytantlim muecosvsy n. sp. 

C\ clongatuB, graoillimus, pubo yiridi-grisra Vestitus ; elytids utiinque 
maculis duabus traufiversis uigris, una mox pone tnediutn, 
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inter medium et apieem; anteuniM pedibunque plus minu$vc 
obscure rutesooutibua. Long. 5 j lin. $ . 

Hiogo^ three examplea. 

Of the same ashy-green colour as C. 4rpmictaiui^ F., but of 
much narrower ana more <ylindrical form. The antenncc arc 
slender and half tlie length of the body in tlie female. Tlie 
thorax is long, very gradually narrowed in front and abruptly 
narrowed near the base. The elytra are sharply and obliquely 
truncated, with the exterior angle dentiform ; each has,bdxm^[ 
the middle, two transverse black spots, the first a little after 
the middle, and the second nearly midway between the first 
and the apex ; near the base there arc also two small black 
^ecks, one near the soutellum, the other on the humeral callus. 
^6 legs are long and slender ; and tlxe hind femora reach the 
tips of the elytra. 

ClyimHhuB dimimUmy n, »p. 

C. parvus, oyHndricus, angustus; niger, olytris macula communi 
Muo sout^um, altera utnnque disooidali longo ante medium, 
mscia pono m^um ot margine apioali giisoo-albis ; autonnis 
p^busque piceo-rufis. Long. 2 lin. 

Nagasaki, two examples. 

Sinwer and much narrower than C. vimHiliensUy Linn. , 
more cylindrical. Antenna filiform, as long as the body: 
third joint twice as long as the fourth. Jb^nt broad and 
plane, without rid^; antenniferous tubercles slightly ole- 
vated* Thorax oblong-ovate, rather more narrowed behind 
than in front, closely punctured ; the base on each side lK)r- 
dered with light grey. Soutellum black. Elytra cylindrical, 
transversely truncated, exterior angle dentiform; a sutural 
spot behind the soutellum, a discoidal spot behind, a fascia 
remote firom this behind the middle, and the apical border 
li^ht grey. The sides of the breast and abdomen arc spotted 
with light grey. The legs ore moderately elongatca, the 
tiiighs rather thickened. 

OlytanihuB anmUarUy Fab. 

C$ykmtilm ammhruy Fsb. Eat. Byst. il. p. 837. 

This widely distributed eastern-tropical insect is abundant 
in Japan after the second week of August. 

Xylotreckm Grozny White. 

XffU^eehua (^raj/Uy Whits, Oat Long, Col. Brit. Mus. p. 361, pi. vi. 

f. i. 

Nagasaki ; also taken by Mr. Lewis at Shanghai. 
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Xyhtrechua pyrrhoderuaf n. 8p. 

X. plongato-oblongus, niger, &otaoo globoao-ovato, rufo, groaae 
roticulato-puuctato, Bp&reim nigro-pubesconte : elytris regiono eon- 
teUari Mva, fasoiiaquo duabuB flaria, prima paululum obliqua (ad 
guturam Toraus soutellum aacondente), altera loago poattnodinia 
recta. Long. 5-6 lin. 

Nagasaki ; Yokohama. 

Belongs to that section of Xyhtreckut which has only the 
marginal ridges of the forehead distinctly raised ; the whole 
head is coarsely scabrose-punctate. The antenna are ratlier 
short and mu<m thickenea from the fifth joint ; velvety black, 
witli the basal part inclining to piceous. The thorax is 
oblong-ovato, as broad m the elytra, strongly convex and 
rounded on the sides ; it is blood-red above and beneath ; its 
vestitnre consists in very short black bristles planted in the 
large closely packed punctures. The scutellum and a patch 
around it arc tawny testaceous. The aj>ex of the el^a is 
obtusely rounded; but the exterior angle is marked by a 
strong pointed tooth. The legs are black ; all the femora 
gradually thickened, not clavate. The mesostemum is red, 
like the prothorax ; the metastomuni and abdomen are deep 
black, coarsely punctured; the episterna and tlie second 
(sometimes also the first) abdominal segment have a stripe of 
whitish tomentnm. 


Glytm aiproidee, n. sp. 

C. rarir(v (Germ.) proximo affinis, at diifert elytrorum humeris late 
fulVo-testaoris etc. Yaldo olongstna, porallolus, nigro-fuaous, 
I'ulTO-hirsutiis, fronte vittis duabns, thoracis raorginibus ontims 
ot poeliois, fosciisque duabua olytrorum (antics voldo obliqua, 
angolata, abbroviata) Itote flavis ; olytris humoris ploga mogns 
fulvo-tcstacoa ; antennia ot pedibua teatocoo-rulls. Lo^. 7^ lin. 

Two examples, Ipongi. 

Of very similar ^ape to C. cama ; elongate and paralleL 
Bod}* and limbs ratlier less densely clothed with lot^ 
pale hairs. Thorax globose-ovate, ratlier narrower than in 
C. capra] very densely granulate-punctate. The humeral 
tawny patch of the elytra is triau^lor, obliquely defined 
posteriorly, and not extending to the humeral margin^ it^ 
encloses in the middle a dusky spot (and tlicre is no obbqne*^ 
yellow linear fascia as in C. oapra) ; behind this, m & 
margin, is a short yellow streak, as in C. copra ; ^e oblique 
yellow stripe towards the middle is much shorter than it> 
C. mpra, and is hent in the middle ; ^e posterior belt is mudh 
widened towards the margin ; and there is no ycllour fqaqol 
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fitsoia. The femora, as well as the tibim and tarsi, arc rufous. 
Beneatli, the colour of the abdomen is shining black, with 
yellow belts across the segments. 

Dere thoradoa^ White. 

T)ere tAornetMi, White, Cat Long. CoL Brit Mm. p. 240, pi. 8. f. I. 

On flowers in June. Found also in N. China. 

Parpuricenua Tenmindeii, Gudrin-Mdnev. 

fOenioplu/ef Tenrnmeku, (Jufirin-MAiov. Icon. It .A. Ins. texte, p. 224. 

JP. tmeam, White, Cat. Long. CoL Brit. Mue. p. 130. 

P.japanuB, Motacb. Etud. Eiitom. 1857, p. 87. 

Not uncommon in Japan ; also N. China. 

The conical tulicrcle of the mesostomum being present in 
other species of the genus, there is no reason fur retaining 
Stemo^tliatea of Guerin. As to the form of the thorax, short 
and transverse, Ihtrpuricenm including a grtait tliversity of 
form of this organ (c. g. P. Anganif White), this character is 
<}nite insufficient as a generic mflerence. 

Purpurtcenm ^edahiliSf Motsch. 

Pmrpwrieenm $peHabilu, Motsch. Etud. Eutom. 1867, p. 8G. 

Mr. Lewis did not meet with this species (or variety?), 
which is distinguished from P. Temminv/efi (according to the 
description) only by the suture and a point on tlie posterior disk 
of the elytra being black. 1 iiave a specimen of P. Temminc/cii 
possessing the black discoidal point, but none in which the 
suture is black. 

[To be continued.] 


XXVI.— -On the Primary Diviatona <fthe JirachiopotU. 

By TirBowiHE Gill, M.A., M.D., Ph.l). 

The aitiole in the July number of the ‘ Annals & Mapxinc 
«f Nateral Histoir ’ (xii. pp. 1-17), by Prof. King, on Lmyala, 
ezhibits the insight into relations and skill in discussion cha- 
racteristic of its author; and his views rospoctmg the classifica- 
tion of the Palliobranohs or Brachiopods into two primary 
groups will probably be accepted. Indeed they had already 
been quite j^erally adopted; but as Prof. King had over- 
looked the mety it is presumed that it is not as well knoum as 
might have hem supposed ; and the object of this note is to 
direct attention to the anticipation by others of Prof. King’s 
views. The essential distinctions of Prof. King’s gronps are 
dud in one {7\>etent«rata) the intestine has anltniil aperture. 
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and in the other ( OliMenterata) none. With thcao charitcters^ 
be it remarked, are genercJly coincident structural modificur 
tions of the hin^e of the shell — the species with an anal aj^er- 
ture having aji inarticulathig hinge generally^ and those with- 
out the anal aperture having a more or !(*«« interlocking one. 
On one or other (or both) of these charoctei's (and vrith coor- 
dinate onea) theac groupa have lioen repeatedly recognissed, 
first by Owen, and then by Broun, Huxley, and others. t)won. 
it is tru(', vigorously opposed the assertion that any forms haa 
a cascal intestine ; but tlic groups ho recf)gnized were, as to 
their constituents, exactly equivalent to the Tretentcrates and 
Clistentcrates, although based only on the simple or interlock- 
ing hinge and relative proportions of the viscera and brachia. 
All other naturalists who liave adopted the groups, however, 
have e8]>ecially recognized the |>erioration or noti-{)crforatioii 
of the intestinal tube in their diagnoses ; and the groups have 
been adopted by tlie following naturalists, viz. : — 

I. 

iMopomata^ Encycl. Brit. 8th edit. vol. xv. 1815ft*. 

l^r^gta sen Bcardtim, Broun, Klaas. u. Ordn. Thiemiiche, p, 301, 

Imrtictdaiay Huxley, Ttii. Cleflft. An. p. 110, IftliOt. 

Lyoponwta^ (Hli, Arr. Fam. MoU. p. zO, IftZl ; DaU, Am. Joum. Conch, 
vol. vii. p. 71, 1871. 

Tretcnterata, King, Ann. A Mag. N. II. (4) vol. xii. p. 16, 1873. 

IL 

ArOiropomata^ Owen, Eneyd. Brit ftth edit vol. xv. p. 336, 18685. 

Anygta sen Testwardines, Broun, lOass. u. Ord. Thierroichs, p. 301, 
1802||. 

Articulata, Huxley. Int 01ae«, An.p. 110,1869^. 

AHtiropomata, Gul, Arr, Fam. MoU. p. 26, 1871 j Dali, Am. Joum. 
Conch, vol. vii. p. 60, 1871. 

Clietenterata, King, Ann. & Mag. N. H. (4) vol. xii. p. 16, 1873. 

The conclusions of Prof. King (he being unaware of the 
labours ol’ his predecessors) are noteworthy, as being inde- 

* SheU-valves inorticulated, and, save in tho annectant fiunUy Ora^ 
titia<^,^«ubcalcified ; viscera occupying one half, brachia the other naif, cl 
the sheU-cavily ” (L c. p. 380). 

t Nahrungskanal (in den fbssilen Si open nur vennttthnagiwvdie) 
lang, gewunden, durch einen After (reohterseits P) aosmiindexid,^ ^ 

t ^ The intestine terminate# in an anus on one side of the body ” a. 

p.il6). 

5 Shell-valves articulated, calcareous; viscera occupying one tfaM« 
brachia two thirds, of the shell-cavity {L o. p. 386). 

|{ ^^Nahrunpkanal (hei don gana fossilen Familien nur venautlittiiglH 
weise) ndt einfachom aWarts gebogonem blind endigendem Dai^- 
Anhange (Aftorlose),” &c. (/.r.p. 301), 

^ The intestine endf* in a blind sac (L r. p. 1 16). 
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pendent eorrolioration^ by an acute naturalist, of Uic importance 
of the /i^roupH in question ; but it will be obvious that, if wc 
follow the rules of priority, the names of Owen must be 
adopted ; and even it we feel oblip^ed to accept more charoc*^ 
teristic names (those based on intestinal characters), Bronn’s 
excellently chosen ones had already long existed, ana there is 
no obvious reason why they (if any should Bupersede Owen’s) 
should not lx* adopted* 

Hmithsonmu lu<ttituti(m, 

July 28, 187:{. 


XXVI 1. — NoUs on ihe SiHceous Sjnrules of Sponges^ and on 
their Dirishn into Tgpts. By JDv. d. E* Gray, F.R.S. 
&c. 

The existence of spicailes was mentioned by Bay, Ellis, and 
others ; but 1 believe that Kavigny was the lirst zoologist who 
exhibited them in situ in living sponges, in Napoleon’s great 
work on Egypt— though, like many of the plates drawn by 
Savigny in that work of imperial ostentation, confined to the 
libraries of the few, the figures were without text, as the ob- 
ject for which the Emperor had undertaken the w'ork was past. 
These figures have been greatly overlooked by zoologists, and 
the importance of the spicules m the determination of species 
and genera has only been more recently recognized. 

Savigny, in the plates of the work above-mentioned, which 
he executed in 1805 to 1812, letters his plates Sponges 
chamues,” Eponges k piquans,” and Eponges it r&eau,” 
and gives admirable figo^ of Uie spicules forming the second 
division, and of the horny skeletons of his Eponges k r^au.’’ 
The figures of the sponges are superior to any tiling that has 
been done since. These groups were afterwards regarded as 
genera; — 1. Halimrca] 2. Malichondrut \ 8. Spongta, 

Prof. Ehrenberg names the spicules of these sponges as if 
he were describing a perfect animal or the shell ot a moUusk. 
and dves to each Kind of spicule a generic and specific name ! 
oreriooking the fact that there are several forms (and therefore 
what he considers difierent genera and species) of spiculeB 
in the same lu^es of sponge* 

Dr. Boweibank, in his paper in the ^ Philosophical Trans- 
actiotis,’ which was reprintea and forms the firat part of lus 
work on British Sponges, figures a number of the different 
fitnrms which these spicules assume, and names them, but in 
an irregular manner ; and some of tne names are of extra^i- 
nary l^gth and composition* He gives different names to 
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mncules which arc only modifications or more or less imperfect 
^velopments of the same spicule. 

The spicules are divided uy Dr. Boworbank into classes ac- 
cording to the uses to which he believes them to be applied| 
and the positions which he says they occupy in the sponge; 
but as Dr. Bowerbank liad no preliminary study of ana- 
tomy, many of his ideas are most crude and not consistent 
with physiological knowledge. 

I am not aware of ajw attempt to divide the spicules into 
regular types ; but Dr. Oscar Schmidt, in his work on Atlantic 
Sponges, proposes to divide the Sj^ngos into four great 
divisions or orders, to Vhich, however, lie docs not as yet give 
definite names, thus : — 

I. Spicules of sexradiate type : IlGxacttndUdm and (extinct) 
Ventriculitidce, 

n. Spicules anchor-shaped or of pyramidal type : Lithis-^ 
tidee. Ancorinidm^ Qeodinwxe^ and (extinct) VermimlaUt, 

III. Spicules monaxial, polvaxial, or wanting : Halmtrcifutv^ 
OumminexB^ CeraoapongitJB. uhalinm^ Chalinopaiflfe^ Itenie^ 
rina^ SubcritidoB^ Desmaoidinm. 

I V. Spicules calcareous ; CaloumOn^\ 

1 do not understand what spicules Dr. Schmidt means by 
mono- and which by polyaxial. 

The siliceous spiemes of Sponges are divisible into a few 
types ; and it has often occurred to me that it would greatly 
simplify the determination and the description and figuring 
of the species and ^nera of spongi«j if the spicules were ar- 
ranjgcd in series, lowing the forms and modifications in 
which the different types present themselves to our notice. 
If this were done after study of the subject and with considerar 
tion, it would only bo necessary in describing a i^ngc to 
mention the kind of spi^o that occurs in it, instead of fil- 
ing the same modification of spicule over again every time 
that it occurrs in any species of sponge. 

I have made such a systematic distribution of the spicules 
in ray own mind. As 1 ^ unable^ from my bodily infir- 
mities, to draw them myself or use the microscope, 1 have 
tried to induce several persons who do draw spicules and use 
the microscope to canr out the idea^ and have even offeied to 
pay the expense of (frawmg and lithographing four or five 
octavo plato, which I believe would be sufficient to show all 
the chief forms under which spicules occur, and how toe stri- 
cules of each type vary by abortion, position in toe aifo 
fen‘nt parts of the SMnge, and Inr accidental circumstiames. 
1 have hitherto failed in having the plah carried out (though 
more than one person has undertaken to do it), and toe^ore 
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thiDiik it better to write a abort eaaay on the aabject^ referring 
to the %are6 that are at present accessible in the works of 
Bowerbaunk, Schultze, Oscar Schmidt, Carter, and others. 

The spicules are sometimes entirely absent in some homy 
fibrous sponges ; and at others there arc only a few, sunk in 
the substance or in tlie fibres ; but these become graduwy more 
abundant until the sponge seems formed of groups of spi- 
cules only kept together by a very small quantity of animal 
matter. Others are scattered on uic external surface of the 
homy skeleton. 

They arc generally quite separate ftom one another ; but in 
some sponges, which have been called Coralloid the 

siliceous matter secreted by tlie animal is so abundant that it is 
deposited round the spicules, more or less uniting them together 
by a hard siliceous coat ; but the spicules ought to be described 
in their separate state, in which they can almost always be seen 
through the siliceous matter by which thejr are agglutinated 
together. Such agglutinated q>icules are figured in the ‘ Bri- 
tish Sponges/ t. :p, f, 274, 275, 276, 277, 278, and also in 
Schmidt’s * Atlantic Sponges,’ t i,, ii., & iii. 

In observing the spiculea of sponges, one should look out 
for tlie normal forms, and carefully abstain from being mis- 
led in the description of the species by the observation of tJ\o 
undeveloped or irregular forms which they sometimes assume, 
though it may be very interesting to trace these accidental 
fomis to the usual state of the spicule. Dr. Oscar Schmidt, 
in his work on the Sponges of the Adriatic and Algiers, sterns 
to delight in figuring the abnormal forms and the agglutinated 
spicules, instead of tlie regular typical forma whidi give the 
real chapters of tlie species. 

The siliceous spicules may be divided into several types : — 

L Needk^UkOj subcylindrical spicules, sometimes tuber- 
cular. 

2. hamate ^icdcs, which are unilateral, curved at each end, 

subcylindrical, or more or less expanded. 

3. Quingueradidie spicules^ which have three rays diver- 

^ng from a central point, from the sides of the more or 
Vm elongat^ axis, 

4. Seap^admte spicules, with four equidistant rays diver- 

ging from a central point fiom the sidiis of the more or 
elongated axis, 

d, MmUiradiate or stellate smcules, with five or more rays 
arising and diverging nom a common centre^ 

6, Sjnouhr spherules^ formed of a multitude of needle-Kke 
spicules diverging from a centre, forming a solid glo# 
bular or oblong mass, with an aieolated surface. 

Am, S Mag. N. Hist. Ser,4, Voljsii. 16 
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7. BiroUdate flpicules, consistiug of a cylindrical axis, which 
is furnished with a more or less circular disk at each 
end. 

1. The needMikcj simple^ Bubcj/Uncfrtcal spicule is the 
most usual, and is present in its various modifications in almost 
every spiculiferous sixinp^c, very often by itself, but at otlicr 
times in combination with one or more of the other kinds of 
spicules. 

The spicules arc generally cylindrical, slcndor, and elon- 
gate ; but they arc somotimea short and thick. 

They generally become thinner at one end, like a needle 
(liritish Sponges, t. i. f. 8) ; but they often taper at both cuds, 
as in ^ British Sponges/ t. i. f. 1, 2, 3. 

Some spicules arc like a pin and liave a more or less 
distinct rounded head at one end (B. S. t, i, f. 23, 24, 26 
Sometimes instead of one head they have several glo 
projexjtions (B. S. t. x. f. 228 to 233). 

Some are swollen at each end or biclavate (B. & U i. 
f. 18, 19, 20, & 27). 

In general the spicules are smooth ; but they arc sometimes 
partially or entirely covered with small asperities (B. S. t. i* 
t. 28^0, 32, 33, t. iv. f. 90. 91, 93, t. ix. ft 204-207). 

The surface of the simple spiciues is often more or less 
tubercular or spinulose in part or over the whole surface (B. B. 
t.i. ft 28^32). 

Sometimes the spines on the spicules are placed in whorls 
(B.^S. 1. 1. ft 33, t. iii. ft 67, 68, t. x. ft 238). 

Sometimes the tubercles form conical elongate spines (t. i. 
ft 36, t. iii. ft 72). ^ b j V 

Sometimes these spines, instead of being scattered, are placed 
in whorls or transverse circular lines (B. S. t. i. ft 83, t, iiu 
ft 66-68, 70, t. X. ft 238, 239, t. xi. ft 244-246, t xvii. 
ft 289-291, txviii. ft 296). 

Sometimes the tubercles On the surface arc vciT long and 
spinosc ; but these may belong to another form (6. S. t. ii. 
ft 41, t. iii. ft 69). 

The simple, fusiform or cylindrical spicule sometimes has 
a subcentral belt (B.^ S, t. i. ft 4, t. iv. i. 95) ; but this must 
not lie confounded with the very much dwindled simple form 
of the sexradiate spine (B, S. t. iii. ft 65), which has the cen* 
tral thickened belt marked with four internal radiating canals. 

2. The hamate epicules are characterised by being unilateral, 
and having most generally three, but sometimes only one well- 
aevolojKid recurved hook at each end of the spicule ; but those 
that are attached (and they sometimes form groups and are 
nxed to the harder parts of the sponge) have the end 
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S r which thw are attached more or le«ft distorted, and linvc 
6 parts well developed which arc at the free extremity, like 
those free in the 8arc<Kl<\ I)k Bowerhaiik calls the free forrn 
^ equianchorato,’’ and the attached spicule inequianchorate.” 
They are very abundant in their most perfect form; they 
occur free in tlic flesh of tin* s}>ottf 2 ^es. 

The most perfectly developed spicule of this form has throe 
well-developod sprucing lobes at each end, all on the same 
side. 

The stem between the lobes is cylindrical, more or less 
arched (B, S, t. vi. f, 140, ^^ridentato cquianchoratc spicule,” 
and U vL f. 141-149) &e. 

SomctimcB the jwirt of the stem betwoim the hooks is dilated 
on the sides, as in S. t, vi, f. 150. For the attached or in- 
equianchorate spicules of this form sec B, S. t, vi, f. 136-137, 
142, 146^ 148. 

Sometimes the end of the spicule is more or less expanded, 
and only the central lobe, or spine is dfvelo{>od : B, S. t. vi. 
fc 188, with the central skm rather elongate and the cxj)an- 
aion half-ovato; B. 8, t. vi. f. 139, with the expanded ends 
halfroblong and the intennediate slenderer |)ortion compara- 
tively short 

Sometimes the ^icule is veiy slender and only recurved at 
the end, as in B. S, t. vi, f, 144, 145. Indeed one would not 
lielicve that they beloiifjed to this scries ; but in B, S. fig, 145 
there is a slight dilatation on each side below the Hook, and 
fig* 146 is intermediate in form between tlmm and the more 
hamate spicule. Sec Carter, Ann. & Mag. N. H, 1871, 
viii. t, iv. f, 8 ; 1872, ix, t, x, f, 5. 

Many of tlic sniculcs of this scries are not so perfectly deve- 
loped, Wag mucti more simple, subcylindrical, unilateral, with 
feeurved ends. In one, the ends arc longer, recurved, sharp- 
edged on the inner sfide (see B. 8, t, r, f. 112, trenchant 
contort bikamate ”). 

Others are cylindrical in the tx)dy ; and Bowerbank calls 
them simple bamate spicules” (B, S* t. v, f, 109, 114). 
These spi^mtes sometimes have tlie terminal hooks turned in 
mposite directions, forming an S, thus losing their uniloteral 
cnaracter: but this is only a malformation (B, S, U v. f. 110. 
11 1). They have a close resemblance to the Icast-develapea 
bihamate spieuls, figured in B. S. t. vi, f, 144, referred to 
above, showing me passage of the two forms of spicule into 
<nie another. Some of these more slender spicules have a pro^ 
mintmee or knob on the middle of the inner side of tlie body 
<B, B. t. V. f, 116), some on the middle of the outer side (B, & 
t Tf f, 115), and some on both the inn^ and outer sides (B^ S, 

15 ^ 
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t. V. f. 117). Some of these unilatoral spicules^ instead of 
haTing a hook, have a broad rounded disk at each en^ 
Ih)werbank shows, by a aeries of figures of a spicule of this 
kind, which he calls ‘‘ bipocillatcd buiamate,’’ from IMickon- 
dria llyndvmn (B. S. t. v. f. 123-127), the various forms 
which the spicule assumes before it is fully developed, and 
the various states in which it is to be seen in the same sponge ; 
and the biclavate and bihamatc spicules (B. S. t. v. f. 118-120) 
appear to belong to the same senes. 

llie spicules which Bowerbank calls inequitrirotulate and 
eccentric trirotulatc {B. S. t. x. f. 131-134) are evidently allied 
to those last described and t. v. f. 118-120. 

That these spicules are variatiot\8 of the same spicule I 
think is proved by their occurring mixed together in the same 
sponge, and generally in conjunction with the biliamatc spicules 
(sec? Schmidt, S|K)ngicnf. t. v. f. 2, 3, 5, G, 7, all diifereut sp^ 
cies of Esi)eriad8e) ; indeed they may be undeveloped or rudi- 
mcntaiy hamate spicules. 

The tricurvato-aceratc spicule (figured by Dr. Ifower- 
bank, B. S. t iv. f. 96-98. where the spicule is slightly sinuous 
and tlie end pnly rccurvea in the most perfectly devefoped spi- 
cule, f. 96), appears to belong to this type, or to be rntermc- 
diatc between it and the simple needle-hke spicule. 

3. The quinqueradiate or ‘‘trifurcate ’’ spicules are distin- 
guished by always having only three equidistant lateral rays 
from the sides of the more or less elongated axis. 

They do not very generally occur in a i>ertect state of de- 
velopment, with an elongate axis having three equidistant rays 
coming from the middle of its length ; but they are sometirnes 
found xn this state mixed with the more usual form, where the 
upper part of the axis is very short or absent, and the rays 
arc very generally recurved (see B. R. t. ii. f. 68, where 
the spines arc directed towards the shorter end ; t. ii, f. 55, 
56^ where the spines are directed from the shorter end of the 
axis, which is bent outwards). 

Bowerbank calls the first spicule (fig. 58) “ spiculatcd poi^ 
rccto-tcniate,” and f. 56, 56, 57 “ spiculatcd recurvo-tematc,” 
keeping the term “ recurvo«tcmate ^ for tJie spicules in which 
one part of the axis is entirely absent (f. 54). 

Most generally the axis does not reach Ix^yond the rays, as 
in the last referred to; and the lateral rays are generally short 
and recurved, as in B. R. t ii. f. 48, 64, t. iv. f. 81 & 82; but 
the rays arc sometimes directed forwards (t. iv. f. 77-80, t. y* 
f 128, 129), and they arc often expanded horizontally ft ii* 
f. 45, 47, t. iv. f. 95). Of course, all these spicules have 
different names, though you may find them comoined iu the 
same Hpecimen. 
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Sclimitlt figurea Bcveral spiculcB of this form (t. iii, f, 28^ 
29, t, iv. f, 2, 7, &c.), and jfiowerbank (P. Z. S. 1872, t. v. 
f. X. & xi., t* xlvi. & xlvii. ; 1873, t. i.-iii. & vii. 

Bomctinies one of the lateral rays (B. S. t. ii. f. 48), more fre- 
quentlv all, especially when expanded, arc forked at tlie end 

ii. f. 60, 51, called ** furcated attenuato-patento-temate spi- 
calea,” and t. v, f. 130, wliere they are ttallcd bifii^ted 
expaudo-temaie ’*). The difference between the two spicules 
iigured is lhat in f. 50 & 51 the rays arc expanded horizontally, 
and inf. 130 tliey arc directed rather backwaids from the axis. 

Sclimidt figures this kind of spicule at t. iv. f. 6 ; but he 
also figures (Su])pl. t. iii* f. 3), with the forks well defined, 
snicules with only short recurved rays— one, two, or tlirco of 
the rays Inung bifid at the end — showing how these forms }>ass 
into one onotaer, even in the same sponge. 

Bowerbank figurtjs (t. xxxi. f. 362) a |)ortion of Tethea 
cranium j in which he shows the exceeding difference of fom\ 
of the spicules of this groun which are found in a single frag« 
ment of a single sjX‘cios. if carefully examined, in it will be 
found almost all the forms of trifurcate spicule with simple 
rays I have noticed above, including those with the central 
axis prodwed iKjyond the rays, the rays bent from or recurved 
towards the axis of tlic same small slice of a sjiongc. 

The vorticillatcly spined ” biradlate spiculij (B, S* t. iv, 
1, 84, t. X. C 285, 236) appears to lielong to this tyjKj, with 
its axis reduced to a minimum on each siuc. 

The quinqueradiatc spiruJm generally have an elongated 
axis compart with their lateral rays ; but in one nnxlification 
the axis w not produced on the outer side, arid is very short 
and rudimentary on tlie other side : and the bifurcate mys 
ajte very broad and spreading, like uie bifurcate rays of the 
more typical spicules of the scries (B. S, t, ii. f. 52, the irre- 
gular fiircatcd iiateuto-tcmate spicules, and t. ii. f. 63, wliich 
has the axis slightly devclopea on botli sides of the rays). 
Spicules of this form have sometimes on one side a voiy 
short axis, and a broad, expanded, terminal disk, which is 
^sometimes orbicular, nearly entire, and at others crenated or 
divided into lobes on the edjfe. When lobed it is usually 
divided into tliree greater ponions, which are lobed on flicir 
surface ; but whatever may be tihe form of the ^sk, tliey are 
always marked with tliree diort lines diverging from the 
centra] spot, and sometimes forked at the end (B. S. t* iv. 
t 102, 103, t. V. f. 104-108), and are called foliato-peltate.” 
Carter, Ann. & Mag. N. Ii. 1871^ vii. b vii. & viii. These 
spicules occur in tlie difierent species of Coralloid or Litliisti- 
mne sponges, and show the existence of quinqueradiatc 
spicules in that family, as the spherules which are character- 
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istic of TctbyatliL* are sometimes foimd with welMevelopod 
quinqueradiatc spicules (see Schmidt^ 8up|)l. t, iii. f. 8). 

Mr. Garter fippiires a boaiitifal modification of this spiculo 
found in Oortidwin iihy»dy which lias branches at the ends of 
the lateral rays. The lower end of tlio axis and the lateral 
rays are cn*>nated on the sides (see Ann. & Mag. Nat. Hist. 
1873, xii. t. i. f. 3-6). 

Dr. Dowerbank, in his repnisentation of the spines of the 
very young Tefhya craniumy represents the long clasping spi- 
cules as having only one hook, on cue side, at the end (B. 8. 
t. XXV. f. 343). Mr. Carter has well observed that this is a 

monstn us representation ” (Ann. & Mag. Nat. Hist. 1872, ix. 
j). 420, t. 20) ; and at p. 430 (t. xxii. f. 16) he gives four repro- 
seiitations showing how tlie ouo-armed spicule gradually de- 
velops into a threo-rayed one, and (f. 17) the variations of 
shape that occur, and that the spicules belong to the quinjjuc- 
*radiate form, and (in t, xxii. f. 3) how the axis is sometimes 
produced beyond the lateral spicules. 

Bowerbajik (B. 8. t. ii. f. 41 & 42) figures a curious spicule, 
which appears to have three diverging trifid rays on cam end 
of a very short broad axis, and may be a reduplication of tliis. 
TTid<'cd B. S. fig. 197 may alsq^ l>o something of the same 
kind, but with a shorter axis ; probably B. 8. Sp. 69 may be 
a series of branched rays ansing from a ^bndrical 
B. S. figs. 199 & 200 may be modifications, of the same kind, 
of double series of three simple or branched rays arising from 
two centres of the axis; but these modifications have not 
occurred to me. 

4. The HexradiaU spicules form a large group. They consist 
essentially, in the most simple and pert^t state, of au ^on^ted 
axis giving out from the centre of its length four equidistant 
arms diverging at right angles from the axis, as in B. S. t viL 
f. 184,185. 

The various modifications of this spicule have been well 
shown by Schultze in his essay on Hyalonemay t. iii. & iv. 

Bowerbank figures several variations in B. 8. t. vii. f. 184- 
1 95, as they occur in difierent parts of AlcyonccUnm. Some- 
times 1. 2, 3, or all the lateral arms are wanting: in others, 
as fig. 183, the four lateral arms are complete, and one arm of 
the axis is wanting ; but Bowerbank gives to each of these 
spicules a different name. 

The sexradiafe spicules are abundant and of the usual form 
in Oarferia, the sponge that grows parasitic on the top of the 
glasHTOpc (ibfahnemu) from Jajian; but when this epouge 
occurs, as it sometimes does, under the bark of tlie JIyai<mmw4 
then the spicules seem to change their clmracldr. Instead of 
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tho axis an<l ainiB being long, Hlendor, and subulate, they arc 
short, tliick, and tinincated at tlic end, and arc more or less 
covered with spicules fsee Schultsc, Ilyaloncma^ t, iii. f. 14, 16), 
Dr. IJowcrbank gives five figures of the spicules (all in a 
more or less impcrfccf state) of the sponge from this situation. 
Ho does not figure one in its perfect sfaU‘, with all tho six 
arms developed ; but lie figures one with one eiul of the axis 
wanting ana tlio rest present (li. S. t. vi. f. 157). Then he 
figurcss other cross-shajxxl spicules with botli ends of the axis 
wanting (B. 8. t. vi. 1. 154-166), and one in which the uu- 
branchod axis alone is developed (B. S. t. vi. f. 15«‘i). 

O. Schmidt figures several modifications and adlK'^ions of spi- 
cules of this ty|K5 in his ^ Spongienf.’ t. i. & ii., sliowing many 
pocttliaritics. 

When all the lateral arms in ibis kind of spicule are want- 
ing, the axis, which is simple and needle-like, is known from 
the simple spicule by having a well-marked cross in the minute 
belt in the centre of tlie spicule fB. 8. fijj. 65i. 

Schmidt figures a spicule of this in which the axis and 
lateral arms arc of equal length, all tajicring and acute, and 
with irregular spines on the side (Spongienf. t. i. f. 5), so that 
it mmht almost be taken for a stellate 8))icule» 

Wlien the scxnvdiatc spicules arc placed on the surface of 
the sponge, as they oftiin arc, forming a kind of armour to it, 
with the inner axes of the spicules diverging from the centre 
and the lateral arms forming me outer surfiici^ of the sponge, tlic 
outer part of tho axis (which would c»therwiw proi^oct beyond 
the sponge) is more or less completely wanting. This form of 
spicule is i^led nail-like sjncule ” (see Schaltze, ilyalo- 
nema, t. iv. f. 6-0). See Carter, Aim. & Mag. Nat, llist. 
1869, iv. t, i. & ii. ; 1871, vii. t. x. & xvu. ; 1872, ix. t, x., 
t. xxi. & xxii. ; 1872, ix. t. xx. 

When those soxradiate spicules arise from the outer surface at 
the base of a sponge, and are used as anchors to keep the free 
spouTO in its place, the axes of the spicules are often very long 
and nair-liko, ana have four short, rec^urved, broad rays at 
the end, tlie axis not extending l^eyond the. rays (B. 8. t. iii. 
f^ 69). Bowerbank calls these ‘^a}dciiUy spini^ rceurvo- 
({uatenuite prehoRsUe spicula.’’ Probably tho spicule figured 
in B. 8. t. iii. f. 7ft-76 as spiuulo-r«^curvo-quatemate spicula’’ 
is also a sexradiate spicule; but 1 have not seen it. The 
spicule figured B, S. t 3^ui. f. 292 also belong to tJm 
modification of the se:padiaic spicule. These sfnculos are 
not to be confounded with the fusiformi-rccurvo-ternate spi- 
(B. S. t. iv* f* 81, 82) with three tenuiual r^, which 
evidently belong to the quinqueradiatc spieula. m* Carter 
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has shown the change of form in the diongated claaping basal 
or rooting spicules of this group in Ro$aeUa^ whore tne spicules 
often have, as well as the four recurved lateral rays (t c. 
(t xxi. f, 2), the shaft produced beyond the lateral rays, as in 
t. xxi, f. 1, 3. 

In some. osj)cciaUy of the superficial sexradiate spicules^ 
the arms of the different spicules are placed so tliat the arms 
of the neighbouring spicuh^i are parallel to each other ^ but in 
some sponges they are oblique, compared with tlie axis of the 
sjx)nge, and in others they are perpendicular and transverse to 
the axis of the sponge, producing rhomboidal or rectangular 
areolfiB on its surface, which are especially visible when the 
arms of tlu* ncighlx)uring ones, which form the square areolae, 
coalesce and form a solid network, as in the genus Farrea 
(B. S. t. XV. f. 277, t. xxi. f. 811, which represents a part from 
the interior of a sponge which has the axis of the spicules 
develoj)ed at both ends). 

Most of the spicules of this division are smooth ; but Dr. 
Schultze figures several varieties of forms which have tlic arms 
more or less tuberculated (Hyaloncma, t. iii., t. iv. f. 6), and 
others, which are scattered, with elongated acute spines directed 
froiA the centre (Hyaloncma, t. iv. f. 2, 4, 7, 8. 9, all being 
figured from one sponge, and showing the folly of naming 
spicules in Dr. Bowerbank’s way). 

I'he elongate tapering rays of the spicules of tliis form are 
sometimes mniished with a branch on each side not far from 
the base (B. »S. t. viii. f. 188, 189), which form a piissage to 
the more stellate spicules of this group (see B. B. t. vUi. 
f. 188. ^^bifurcatea rectanralated hexaradiate stellate 
cules,’* and t. viii. f. 189, ^‘trifurcated attenuato-hexaradiate 
spicules ”). These spicules show the passage between the long- 
armed forms and the short divided-rayed ones which follow. 

Many sexradiate spicules, instead of having long, conical, 
tapering, acute axes and rays^ have all the rays short and of 
equal length, sometimes terminating in a kind of cup (B. S. 
t. viii. f. 196, “peculated hexaradiate stellate spicule”), or in 
a broad emansion deeply divided into lobes (B. S- t. viiL 
f. 195, called “ coronato-hexaradiate stellate spicule”). In 
otlicrs each ray of the spicule ends in a cluster oi four or more 
elongate linear arms, ending in a tubercle (B, S. t. viii. f. 100*- 
192). They are called spinulo-trifurcated, spinulo-quadri- 
furcated, and spinulo-multifurcated hexaradiate stellate 
oules. In others the rays terminate, like the former, in a 
group of linear arms ; but they assume a bell-shape, and each 
lobe is dentated and reflexed at the end (B. 8. t. ypn, 1 108, 
194), and arc called floricomo-hexaradiate spicules. 
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In Varteria there is a very extraordinary form of the sex- 
radiate spicule, which, in its ](crfect state, has six short arms 
of nearly equal length, each ann ending in a series of four or 
eight elongate oblong reflexed radiating lobes. Dr. Bowerbank 
omy represents tliis form of spicule, which he calls ** multi- 
dentate birotulate spicule ” (B. 8. t. iii. f. (12), as simple with 
the lobes at each end ; and Dr. Schultze (Uyalonema, t. iv. 
f. 11, 12) has flgured the same rudimentary spicule; but Mr. 
Garter has found it perfectly developed into six rays, and dif- 
ferent specimens with tlie lateral rays more or less {lerfectly 
develo|)od, some with terminal radiating lobes, and others with 
the anus reduced to mere conical processes, as may be seen in 
Dr. Bchultzc’s figure. 

Bchultzo, in his * Hyaloncma,’ figures a minute spicule having 
four short recurved conical arms at each end (t. iv. f. 10) ; 
and Bowerbank (B. S. t. v. f. 122) figures this spicule, which 
he says is ** dis]>er8od in considerable abundance in the inter- 
stitial membrane ” of Garteria^ and calls it “ quadrihamate 
s{)iculo but this spicule, I suspect, from the spumles on its 
stem, is v^ probably only an imperfect state of a sexradiate 
spicule, like the one which Bowcrliank calls “birotulate,” 
having only four lobes instead of many. 

Mr. Carter fi^;ure8 a very minute &otulatc spicule of this 
kind occurring m Corttcium abyaai (Ann. & Mag. Nat. Hist. 
1878, xiL t. i. f. 7). In Echimopora there is a solid octa- 
hedral spicule, each of the six angles produced into a cylindrical 
ray dentated at the end ; this is found with two flat three- 
rayed stars placed one on tlie other, figured in the ^ B. S|tongea,’ 
t. X. f, 197 (sec Ann. & Mag. Nat. Hist. 1870, vi. pp. 272 & 
840). Dr. 0. Schmidt, in his ‘Atlantic Sponges,’ t. ii. f. 16. 
figures a hollow octahedral formed by marginal tubes, ana 
havingdx diveiging rays. 

5. muUiradM^ or atdUOe apicuJea have five or more 
rays, arising and diverging from a common centre or ve^ 
short axis, as the stellate spicules figured by Bowerbank (B. S. 
t. vi. f. 188-161) foimd along with the spherules in Paehyma- 
Utnta and Tetkea, (See also Bowerbank, P. Z. S. 1872, 
t. xlvi.-xlviii.,and 1878, 1. i.-iii. Schmidt, ‘ Sponges,’ t. iii. 
f. 22, 26, t iv. f. 1, 2, 4, t. V. f. 1 ; ‘ Algiers,* t. lii. f. 2, 4, 
t. iv. f. 5, 6, 8, SuppL t. V. f. 6. Garter, Ann. & Mag. Nat. 
Hist. 1867, iv.ti. ft ii.) 

Probably the candelabmm-like spicule (Schmidt, Spongienf. 
t. iii. f. 25) should also beloBg to this series. 

There are very probably many more forms to be referred to 
lim typo ; but all this mil require much more study than 1 
am abiO to bestow u})on the sulqect. (SoeB. S. t. vi. f. 164,1^, 
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tlic splicro-Bhillate with conical points/’ and £• 166, with 
cylindro-suWolIatc rays.”) 

Jt is doubtful if some of these etellate specimens are not 
]m)duced by some of the layers being })laccd upon one an- 
other; but tills must be left for furtlicr study, a« also such 
elongate spicules with diverging spines as 13. o. t. i. f. 35, and 
the ^elongato-attcnuated” spicule, t. iii. f. 72. 

Mr, (hirtcr iipures beautiful forms of this spicule as occur- 
ring in Chondrtlla australimsis^ and calls tliem ^hcoro^eteUaie 
and radio-^tdlate (Ann. & Msig. Nat. Hist. 1 873, xii. t i. f. 16). 

G, I'ho epicular nphenilen ditfei from the isolated spicules 
before described by^ing formed of a multitude of parallel 
needle-like or clavate spicules diverging from a central point* 
and forming a solid globular or oblong mass with an arcolatea 
surface. 

These spherules somctimt5S form the greater part of tlic 
sponge^ ana at other times arc found in ronjunction with miin- 
qucraibato or trifurcate spicules. (See 11. S. t. xxiii. f. o26- 
328, t. xxiv. f. 329-334, t xxvii. f. 363, t. xxviii. f. 364; 
?. Yu. S. 1872^ t. X. & xi., and 1878, t i. f. 6 ; Schmidt^ 
Spongienf. t. iv. f. 4.) Hr. Bowerbank, who compares the 
anatomy of sponges to the anatomy of man, calls this mass of 
spicules on ovarium ” — as lie docs the spicules of the sponge, 
of which he olmcrves tliat those of Farrea have a very close 
approximation to the tubular form of the bonc^ of the higher 
animals.” ’J^he spherules certainly do not contain any eggs^ 
and are not even allied to the spore-cases of Bpon^illa : the 
tuk*s of the latter are produced by the absorption (rf the spicub 
which the fibres originally cnvclo^Kvl. 

7. The InrotuJaie spicules intlieirmost perfect state of deve- 
lopment consist of cylindrical axes with an expanded more or 
less circular disk at each end. Tlicy ore almost exclusively 
found in the substance of the case which surrounds the sjiore^ 
or, as Bowerbank calls it, the ovary ” of freshwater sponges 
{8p<mg%lla)» Bowerbank figures several (B. S. t. ix. t. 210^ 
227). Sometimes tlie disks ai|e very small, and tlie axis very 
Iqng (f. 210, 211) ; and sometimes the axis is veiy short and 
tlie disk very large (f. 213). Sometimes one of the disks is 
partially and at others almost entirely wanting (f. 228, 224) ; 
and at others there is only a single circular disk, with the axis 
reduced to a small central prominence (B. S. f. 225, 227)- 
the two latter cases they have other names, bei^ called 
boletiform sleuder ” and umbonatc scutulate.” The sxie# 
in several of these spicules are more or less spinulose. 

It is very easy to arrange the sponges which have only one 
of iliose types of spicules m company with simple unbrsnehed 
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spicules ; but it is much more difficult with tliosc sjKjiigcs where 
two or even more tyn(».s of spicules arc found in councxioii 
with tlui usual simple ones (in fact, having the cliaractcr- 
istics of more than one group) — as, for example, in tlie coral- 
loid sponges, where wc have the sexrodiate spicujes well 
developed in conjunction with the more or less aiscoulal spi- 
cules, which have a resemblance to the trifurcate spicaleB| 
typical of another group. 

In tlie same way it is not uncommon to find the spiculao* 
spherules (which are spherical masses of spicules so character- 
istic of Oeodia) in conjunction with quinejneradiate spicules 
(wliich arc characteristic of a different group) ; and hamate 
spicules, which arc frequently only found in conjunction with 
simple unbranched spicules, arc jUso found with quinquo- 
radiatc spicules, and, I believe, rarely with scxradiate 8piciues« 

These facta only go to prove that there are in reality no 
veiy broadly marked groups, csfiecially of a secondary degree, 
in 'Nature, and that there arc a number of intermediate forms 
which are to be arran^d along with the other genera of the 
group to which they ^ar the greatest resemblance in otlier 
reacts. 

However, there is one evil particularly to guard against, 
especially with regard to hamate spicules — to make sure that 
tlicv really belong to the sixmgc in which they are found, 
and are not accidentally intermixed with it from the sea and 
other external sources. 

When the spicules of a species are fi^ed, it is vciy de- 
sirable that the comparative size of the dincrent forms of spi- 
cules should be carefully preserved, and. if any spicule is figured 
of a larger size than the others, that tlie difference of its scale 
should m stated. The want of attention to this point greatly 
detracts from the value of Dr. Schmidt’s figures. I could 
not believe that the slides of the spicules of the different species 
that he had sent me were correctly named, when I com- 
pared them with Ids figures, until I observed that he had paid 
no attention to this circumstance, and that in a figure that 
appeared to be taken from one group of spicules in a slide, the 
smaller spicules were represent^ on a much gi*eater scale, and 
therefore appeared to be larger than the greater ones. 

One must not confound the siliceous spicules of sponges 
With tbe homy stam described and figured by Mr, Carter as 
occurring in Aphsina corneostellata tmm the coast of Smin 
(Ann, & Mag. mt. Hist. 1872, x, p, 106, t vii. f, 1), wnich 
is most probably the sponge that tlie Oermaus have described 
and written so much about under the name DoftwimUa^ 
hit these horny**fibrcd, six-niycd stars have no relation to 
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tfie glHceoufl spicules of other sponges, but seem to be modi- 
fications of the horny skeleton of the Aplysincd and other 
homy 8|K)nge8, as Mr. Carter considers them- They difier from 
spicules in their mode of development, their structure, form, 
and the manner in which they adhere together; indeed it 
would hardly occur to any one but a theorizing German to 
regard them as such. 

The results of this paper may bo thus epitomizo<l : — 

1. Needlc-Iike spicufes. 

a. Cylindrical. 

A. Tapering at each etui. 

e. Tapering at one end. 

d. Club-shaped. 

e. With a head at one end. Sometimes this head is 

double or treble. 

/. With a head at each end. 

g. With a thick belt in the middle. 

Bacli of these is straight or sinuous, has the surface smooth, 
tubercular, or spinulosc, the tubercles or spines lieing some- 
times scattered, at others placed in whorls. 

2. Hamate spicules. 

a. I'he ends dilated and divided into three acute jtro- 
cesses; but sometimes the lateral processes are 
wanting. When frei^ in the sarcode, tK)th ends arc 
equally dilated; when attat'hed in grou|>H, the 
attached end is only innKjrfcctly developed. 

Ik ''rhe spicules compressed, with a sharp ed^ at each 
end, 

c, Tlie spicule more or less cylindrical, curved at each 
end. These spicules are sometimes btuit like an 
8^ at others only slightly doubly curved or nearly 
straight. 

3. Quinqueradiaia. 

a. Spicules with the ^is very long and the rays 
tapering and sometimes forked* 

h. Axis very short, the rays elongate, slender, forked, 

or expanded into a broad, circular or more or leas 
lobulatcd disk. 

Bowerbank figures some spicules which appear to belong to 
tliis division, without any axis ; but I have not had the 
portunity of seeing them. 
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4. Sejcradiaie epictdes. 

a. With the rays simple^ elongate, attenuated, smooth 

or spinulose. 

b. Kays cylindrical, blunt, rugose at the endL 

<?. Itays short, thick, entirely rugose or spinulose. 

d, Kays attenuated, with side rays. 

e. Kays enlarged at the cud, simple or toni. 

f Raya divided into elongated simple liranches at the 
end. 

g. Axis elongate, ending in short recurved rays at the 
end list'd for anchoring. 

A. Axis and rays ending in 4 or 8 recurved lobes. 

6. Muhirndiate sjneafea. Rays tapering or cylindrical, 
sinootli or tuln'rcular. 

6. Spieuhr (tpherulcs. Orbicular or oblong, smooth or tu- 
bercular. 

7. Birotulate spicules. 


XXVriL — Tcspecfing the Tracheal Vouch of the Enw. 
By Millkn OoiianTUEY, M.B,, Demonatrafor of Anatomy, 
Liverpool Royal Infirmary School of Medicine. ((5om- 
mumc4itod hy Dr. J. Mitbie, Professor of Anatomy, Royal 
Veterinary College, Edinburgh.) 

^MOKG other items of intelligence from my friend Dr. 
Ooughtroy is one relative to some points in the anatomy of 
an Emu (Drommus not'(r-hoUandia*j vieill.) examined by him. 
He mentions having found a hitherto unnoticed valve guarding 
the orifice of the right prccaval vein, a detailed account of 
which ho intends shortly to publish. As regards a probably 
isrimilar structure in tlic ostrich {^Siruthio camelus)^ 1 have 
called his attention to Professor Macalisteris paper on the 
anatomy of this bird (Proc. R. I. A. 1864, p. ^1); Dr* 
Coughtrey’s observations on the tracheal pouch I subjoin in 
abstract, his furtlier minutisd foming a separate communication 
to the Literary and Philosopliical Society of Liverpool. As 
his researches partially corroborate and partially differ from 
my own, I have thought a short notice might apriropriately be 
inserted in the ^Annals.’ Dr. Coughtrey says :J 
In a specimen of this creature which 1 had the opportunity 
of disBcctuig on the 8th of March last I found the tracheal 
pouch, which is a marked character of the Emu m distinguished 
other Htmthious birds* The sac in question has already 
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been so well dcscrilmd by previous observers, that I shall con- 
tent myself with simply pointing out a few of the more impoiv 
tant peculiarities in the present specimen. 

The slit in the anterior part of the trachea is caused by the 
deficiency of ten rings in front. The right lip of the slit has 
eleven cartilaginous elements, the loft only ten. The extra or 
oleventli cartilaginons element is owing to a small bar of car- 
tilage being attached to llio lower border of the right half of 
the uppermost incomplete ring. This corre8iK)nds somewhat 
curiously with the adult male and adult female of Dr. Marie’s 
disso^ction {vide P. Z. S. IHGT, p* 409). In his Bpccimcnsthc 
lowest incomplete ring bifurcated ; in my specimen it was the 
uppennost incomplete ring, but it did not bifurcate. 

As regards the numlHjr of incorajdetc rings my specimen 
agrees witJi that described by Mr. Robert Anderson (quoted 
by Murie, I c. p. 407). 

The sac markedly springw^ from the. lips of the fissure, 
and is evidently continuous with the elastic band intervening 
between the cartilaginous rings. Its walls w'ere composed 
chiefly of the white or areolar tissue, but with mudi of the 
yellow variety diffused through it. 

In Dr. Marie’s adult female bird there wera certain band- 
like duplications of the wall of the sac partially dividing it ; 
in my specimen these were not present, the sac being simple 
and xmmvided. It may further be remarked of tlie latter tuM 
there was no cul-de^ac at the left upper end ; but ollierwiek^ 
the general form agreed with that ngured and described by 
Dr. Murie. 

I am rather inclined to take exception to the close nature of 
the homology between it and the air-sac of the chameleon. 
In tlio Emu we have undoubtedly a tracheal pouch ; in the 
chameleon it may be regarded more as a larpigeal pouch. 

The specimen herein commented on is preserved in the 
LivcTmool Free Libraiy and Museum ; and I may mention 
that I am indebted to the courtesy of tlie curator, T. J. Moore, 
Esq., for permission to examine the bird. 


XXIX . — List of Lepidoptera in a small Collection mntfimn 
Peru bp Mr^ Whikly^ with Descriptions of the new Hpedes^ 
By Abthur GAUDinEtt Butler, F.L.S., F.Z.S., &c. 

The present collection was made at Huasampitlai 9000 feet 
elevation. As regards the butterflies it is demdedly peculiar, 
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the whole of the specicR being referable to the subfamilies 
SatyriiUB, Morplunso, and Kymphaliua) of the NymphalhUe. 
The bulk of the species are cither identical with or closely 
allied to 'Bolirian forms, ten of the butterflies previously 
described having come from Bolivia. 

IlHOPAtOCEKA, 

Family Nymphalidn. 

Bubfamily Sattbiw^, Bates. 

(Jenus 1. Eui’TYOIIIA, lliibnor. 

1 . Eujitychia rustica. li.M . 

JBuptyrhui rwiiica, Butlor, Cat. Diuni.Ta'p., Sat. p, 5J2, pi. 1. %. 1 ( IK08). 

Previously known from Bolivia only. 

Genus 2. OurasiNOMA, Westwooil. 

2. Orensinoma norata. B.M. 

Ormimmut «urato, Salvin, Ann, & Mag. Nat. Hist. scr. 4, vul. ii. p. 14}. 
n. « (18(58). 

Hitherto only known from Bolivia and of a smaller size. 

» Genus 3. Ltmanopoda, Westwood. 

3. Lymanopoda oceUifera^ n. sp. B.M. 

Allied to L. olwoleta, Westwood. Above red-brown; a 
white point near anal angle of secondaries : nriroaries btnow 
ferrunnouB at apex ; two large black ocelli oetwoen m<^ian 
laun^cB, a third small one near external angle, and a white 
point between lower radial and third median ; secondaries 
with a discal irre^ar series of seven white points crossing 
Bus wing obliquely from apex to anal angle, the fourth to 
•erenth with black circling. 

Expanse of wings 2 inches 2 lines. 

4 Lpmanopodafirruginom. B.M. 

Butler, Cat. IMum. Lop., Sat. p. lOD, a. C, 

The type was from Boh'vio. 

5. Lgmanqmda ruiexma, n. sp. BJM. 

Winj^ above dark brown ; apical half of secondaries coata- 
meouB w mole, tawny in female, with the irmer edge |5«l«r ; 
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the apex and outer margin difiFUsely fuscous : wings below as 
in L. Leiena. 

Expanse of wings : i 1 inob 7 lines ; $ 1 indi 8 lines. 

We have the ulied L. Lecma from Quito and Eastern 
Peru. 

6. Lymanopoda venosa. B.M. 

Lymampotia Butler, Ost l>ium. Lepid., Sat. p. 171. n, 14, pi 4. 
%. .5 (1W18). 

The tyiHj was from Bolivia. 

7. Lyt)ianoj)oda euJxjtgioides^ n. sp. B.M. 

Wings alwve white ; base metallic ^en, irrorated witli 
black: primaricH with costa, a{>ex, ana outer margin dull 
ferruginous; a|>ical area from costa to outer margin at 
termination of hrSt median branch, apical half of discoidal coll, 
a spot at base of second median interspace, and another in first 
median interspace and almost touching apical areji black ; 
an irregular sigmoidal B|)ot at end of cell, an oUique fascicle 
halfway between cell and apex, and four une'quol subapical 
discal points white. Wings bdow white; primaries with 
discocellnlar area from basal third of cell red-brown, in- 
tcrrairtcd W two obliquely placed whitish spots opposite t<i 
emission of second median branch ; white spots as above : 
costa, aticx, and outer margin pale ochreous ; base and apical 
area pale cinereous ; two dusky spots on median inters]>nce»-& 
the upper one white-pupilled. partly encircled by an (Khraceous 
lunule : secondaries dirty white, irrorated, especially towards 
the base, with fuscous atoms ; two costal, three discoidal, two 
internal, and three median oblique brown streaks on 1>^1 
oreji; a strongly arched series of seven black dots running 
from apex to intemo-mcdian interspace, near anal angle; fifia 
pale oenreous. 

Expanse of wings 1 inch 9 linos. 

Two examples. 

This species is more nearly allied to L. lactea of Ilewitson 
than to any o^er L^nanopo ^ : it has somewhat the aspect 
of EuhagU of Felder; but the secondmioa above 

have no black margin. 

Genus 4. Stehoma, Westwood. 

8. Steroma miperba. B.M. 

**«g^(lSe8^ Butlor, Cat. Mum. Lepid., Sat. p, 172. n. 8, 6. 

The type was from Bolivia. 
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9. Steroma mibraoinaf u. sp. B.M. 

Form of S, pronophila. Wings above olivaceous brown ; 
primaries with the apical third slightly paler, the fringe 
alternately black and dull tawny: below nearly as above; 
secondaries with apical area cinereous brown, interrupted by a 
submarginal^ interrupted, waved, dark brown line. 

Expanse of wings 1 inch 7 lines. 

Two examples. 


Genus 5. Pkoauodes, Butler. 

10. Pedaltodeg ErePia^ local form jjerutnana. B.M. 

Pronaahila Ereiba, Felder, Reiea der Freaatte ‘ Novara,’ iii. p. 4<U). 
n. 800 (1807). 

A somewhat modified form of this species occurs in the col- 
lection. It differs from the typical race in its deeiwr coloration 
above and below, the obsolete character of the bands below, 
and the more ferruginous tint of the internal area : tlie white 
point is also rather farther from the margin. The ty|x! of 
P. Erefha was from Bogota. 


11. PM2a^»odes,^»Tati7Mr, n. sp. B.M. 

Winw above pitchy ; below, primaries paler, externally 
hstchea with blackish : fringe, greyish, varied with dirty 
white; secondaries pitchy, hatched with blackish; internal 
arety excepting at base, ferruginous ; a quadrate patch of the 
muae oolour, irrorated with fulvous, from first median branch 
to anal angle, bounded internally by an irregular central 
hladrish line ; outer margin broadly red-brown, bounded in- 
irisBally 1^ a waved snbmarginal black line ; a wliite point 
on fiitt median intetspa^ 

Expanse of wings 2 inches 5 lines. 

Alued to P. Pk^eitat of Hewitson. 


12. Pedaliodeg mveonota, n. sp. B.M. 

Wings above pitehy : primaries below ferruginous : the 
OQSta brown, hatched with blackish, and clothed towards the 
bane with yellowish hur-scalM ; a quadrate brownish spot at 
end of 0^; beyond which, upon costa, is a enneiform patch of 
pdle yellowudt scales ; outer margin broadly brown, the inter- 
nerralar folds btsek ; a squamose submaiginal gn^ band, en- 
tJoafag three white points and sinnated exteraally, near apex : 
Moamwiries olive-brown, hatched with blackish, imd irrorated 
Ann* A Mag, N, M, ^r. 4. Vol xii. 16 
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at base with silvery ^ey; sprue squamose subtuamnal 
markings of the same coIouTi and a broaa central band sli^tly 
undulated and widening frcm a{)ical costa to inner mat^^ 
where it becomes distmctly white ; also a silver-p^y suV 
quadrate spot, interrupted bv subc^tal nervure : nve or six 
snowy white points passing uirough centre of disk, the three 
uppermost crossing the central band in an oblique line ; fringe 

Expanse of wings 2 inches 5 lines. 

13. Pedaliodee Parma. B.M. 

PrmvphUa Pamia, IIewit<»on, Trans. Ent. Hoc. I>ond. ser. »3, i, p. 8. n. 10, 
* pl.4. fig.26(1861). 

Slightly different from the type from Bolivia, but scarcely 
sufficiently so to be worthy of a different name. 


Genus 6. OxEOSCmsTtJS, Butler. 

14. Oxeoschiatm mirdbilis^ n. sp. B.M. 

Form almost of 0. Prochyta ; but primaries shorter, less 
falcated. Wings above pitchy, with kmutiful green shot in 
certain lights ; fringe alternately black and jmle sulphuiy 
yellow, more distinct on primaries than on secondaries: 
primaries below dark brown ; the apex varied with yellow 
scales; interrupted by a very irregular apical submarginal 
black line, edged internally with white, and bounding a scries 
of three increasing black blind ocelli, bounded internally by a 
bifid white subcostal spot ; two or three obsolete ocelloia spots 
on disk : secondaries oUve^-brown, iirorated with white and 
yellow scales ; a broad, very irregular, and angulatcd central 
band, edged on both sides with black, bounded by diffused 
silver bands ; a discal series of eight large black dispsl oqelU 
with white pupils and squamose yellow irides ; a very irregular 
Bubmarginal mack line. 

Expanse of wings 2 inches 10 lines. 

One of the most l^utifiil species in the collection, somewhat 
similar in the character of the under surface to some species of 
the genus Dnedalma. 


Genus 7. Ijabiofiiila, Folder. 

J5. Laaiophila or^fera^ 

JMfjphila orbifira, BttUer, Cat. IKum. Lapid., StfL p. IS8* a, 
% 0(1808). ^ 


I 


ax. 

4 . 14 . «. 


Previously known from Eastern Peru, BoKvia, ttnd Begotft. 
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Genus 8. D^bdalma, Hewitsoa. 

16. Dcedakna Dorinda^ B.M. 


DeBdalma ZhrMa^ Felder. Wien. ent. Mmmteohr. vi. p. 28 (1862) ; 
Heiee der ' Novara,* iii. pL 67. 6ge. ^ 4 (1867). 


May be distinct, the type of Felder’s sf^ies bring from 
B^ota. The one specimen in the collection is somewhat 
diiSferent from Felder’s figure, being larger, .with the white mar*- 

S ’nal spots of primaries elongated : there are also several 
Seronces on undersurface of secondaries. 


Genua 9. PltONOPHiiA, Westwood. 

17. Pronoj^hiJa mr?aW/iVf, n. sp. B.M. 

Allied tx) P. Porsenna) above more brilliantly shot with 
bronze, green, and purple, without indication of whitish 8jx)t8, 
but with three black spots towards apex of primaries, and with 
two or three black spots towards anal angle of secondaries. 
General arrangement of markings below as ui P. Porsenna, but 
no orange lunule in primaries ; the latter brown, deeper on 
disk, witn the nervures and a band enclosing the ocelli whity- 
brown j margin broadly brown : secondaries brown, more or 
less inclining to whitish, with central and subbaaal bands 
darker than in P. Porsmna ; eiglit discal ocelli black, whitc- 

a illcd, with pale brown iris, surrounded by darker brown, 
encircled by a whitish zone t a broad dark brown marginal 
border, edged injemally with Iifacine. 

Expanse of wings 3 inches 4 lines. 

The allied P. Pomenna cornea from Quito and Bogota, 


18, Pronopkila venerata^ n, sp. B.M. 

Upperside black, shot with purple; nnmarios with a 
quadr^ white spot crossing the centre of tne first median in- 
terspace ; three subapical white spots, the uppermost bifid, 
running obliquely from costal to lust beneath lower radial 
nervure : secondaries with frinm ferruginous ; a large white 
patch, crossed by the third median branch, and trisinnate ex- , 
tmally, on disk beyond end of cell. Briniaries below black, 
white s|^ts as above]; apex broadlv ferruginous, irxorated with 
orange ; three subapical dusky whlte-pupilled ocelli, forming 
an angular series to second white spot : basal half of second- 
red-brown, the ordinary bands of Pton^ila indicated 
deeper brown; apical half variegated with yellow, red- 
brown, pale ochreptis, and silver, as follows :--apcx red-lnrown ; 

16 ^ 
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anal angle blackish; second median interspace to marginal 
border pale ochreous; anal margin to third median birach 
yellow irrorated with red>brown, deeply an^te internally and 
edged with silver ; above the third median the margin becoines 
red-brown, and is partly edged with ffllver and partly with 
yellow scales ; eight discsl ocelli black, white-pupilled, with 
squamose yellow trides. excepting on second median interspace ; 
anal ares irrorated witn silver scales. 

Expanse of wings 3 inches 5 lines. 

One of the most remarkable bntterflies that has come for 
years. It is utterly unlike any other Bronophtla ; and in the 
shape of the secondaries, whicn proiect somewhat at termina- 
tion of third median branch, it reminds one of the species of 
Hetasra and Pierdla. 


Qenus 10. CoBAOES, E. Boubleday. 

19. Coradea Iduna, local form marginalia *. B.M. 

ComdM Iduaa, newitaon, Ann. k Mag. Nat. Hist aer. 2, vi. p. 487 
^1880^1 He^taon & Westwood, Gen. Bium. Lep. p, 866. n. 2, pi. 68. 

The typical form is from Bobvia ; the species has a third 
form in Eastern Peru (not Nauta on the Amaaous), descril^ 
at p, 185 of my Catalogue of Satyridre, and which may take 
the name of (J. peruviana. 

20. Coradea Juaciplaga, n. sp. B.M. 

Allied to 0. Oyhele. Above like 0. Sareba ; differs below 
from C. Cyhele in the dusky tint of all the wings, and in the 
orange patch of primaries being replaced ^ a somewhat 
smaller pale brown patch. 

Expanse of wings 3 inches 2 lines. 

C. GyheU is from Bogota, 0. Sartiba from Bolivia. 


21. Coradea Ciatene. B.M. 

Condea (Satana, Hewitson, Exofc Butt ill p. 72, pL 36. figs, ^ 6 
(1863). 

Specinaens previously in the Museum from (j^to and 
Bogota differ from the typical form in the smaller siae of all 
the tawny spots above. 

* Tbs (mnge patch on secondaries oarried on to the ungia, wtUkast 
margiwdfttruginoui header. * ' 
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Subfamily Mompmutm, Botler. 

Genus 11. Mobpho, Fabricius. 

22. Mcvjiho Lymphana, n. sp. B.M. 

Allied to M. Sulkowakyi ; considerably smaller ; the blue 
tint deeper on male, paler on female. 

^ . Above, primaries with costa more convex and outer 
margin more concave ; brown border of apex and outer margin 
lees than half as wide : secondaries more produced at anal 
angle, with black margin reduced to a narrow line ; srots at 
anal angle considerably smaller, the red spots paler, ^low, 
all the marking more dusky : primaries with markings in cell 
more regular, me fasciolo at end of cell strongly angulated ; 
five distmet ocelli on disk ; marginal bands narrower : secon- 
daries with all tlie transverse bands, excepting the fourth and 
seventh from base, reduced to lines ; the ocelli blacker, broader, 
those on anal area suheordnte ; submarginal band reduced to a 
dark brown line ^ red spots obsolescent. 

Expanse of wings 3 niches 8 lines. 

$ . Above, primaries with outer margin less convex, less 
vellow-tintod | costa pale brown to end oi cell j discal brown 
iMtnd containing four distinct white spots; its outer edge 
nem'ly straight ; submarginal white spots ill-defined, forming 
a continuous increasing band from subcostal nervure to inner 
margin ; submarginal brown band much narrower : secondaries 
with ocnraceous area half the width, more dusky, especially 
internally ; the anal angle distinctly blacky exhibiting three 
red spots: a distinct white syot on each side of tlie caudd 
process. Below, all the markings more dusky, the bands being 
either olivaceous brown or blaim : primaries with base brown ; 
beads in cell more regular, the first brown with black margin, 
the second blsek, its upper two thirds wide, the lower third 
suddenly narrower; terminal fasciole doll pale ochreous, with 
Uabk margin: Itmated transverse band beyond cell black: 
ocelli larger, five in number, the first four being united and 
egual mnxe; e regular brovm band on either side of the series; 

“ — - ’ band dark brown: secondsries with thebroa^ 
osads narrowed, diivaeeous brown, widi dark brown mars^ ; 
narrow bands mackj ocelli five in number, large, the Wer 
four united, black, with large elonga^ silver pupils, browniih 
oidirsceotts irides, and indistinct whitish sones ; area beyond 
Aem oUvaoeons brown, beyond whiob is a slightly andnlat^ 
lUver snbmarginal band, intersected by a narrow dark bown 
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band ; anal angle dull grueous, intersected by a black band, 
and bearing two red spots, brighter than in M. SnOeomltyi. 

Expanse of wings 3 inches 10 lines. 

Quite distinct from the New-Granadan M. Bulkowakyi. 

Subfamily NTHPBAxnrMy Bates. 

Genus 12. Paphia, Fabrioius. 

_ 23. Paphia tyrianthina. B.M. 

Paphw tynanthma, SalTin & Qodmau, Ann. & Mag. Nat. HiaL aer. 4, 
vol. ii p. 148. n. 17 (1868) ; Hewitaon, Exot. Butt. iv. 2. 

fig. 4 (ISO)). 

The type was from Bolivia. 

Genus 13. Heterocheoa, Boisduval. 

24. Heterochroa Aricia. B.M. 

Hetrrofhroa Arieta, Uewitaon, Ann. & Mag. Nat lliatxx. p. 268, pi. SI. 
Ilg. 11 (1847). 

The type was from Bolivia. 

Genus 14. Oyupf.us, Boisduval. 

25. CyhddtH Whiielyi^ n. sp. B.M. 

Primaries above as in 0. Diotinta ; secondaries with broad 
silvery greenish outer border, from which to end of cell extends 
a metallic subtriangular blue patch : primaries below nearly 
as in C. Diotima. but with two liladne spots between median 
branches ; seconaaries as in C. Oecidae. 

Expose of wings 1 inch 8 lines. 

C. Diotima has neon taken in Bolivia and Quito, C. Oeoidaa 
in Eastern Peru. 

I have named this pretty little species after its inde&tigaltie 
collector. 

Genus 15. Eurema, £. Doubleday. 

26. Eurema L^he, B.1f, 

Papiho Fabricitu, Eat Syst. iii. 1, p. 80. n. 2S0 (17S6). 

Sypanartia Ihmomea (port), Mubnw, Sonuni oxot ihpL 

tigs. 8, 4 (1806). 

Rather larger thim the ^ical form from Bradl, yenecodht, 
and Mexico, and with the secondaries above dwker. 

27. Eurema Diont. BJf» 

.Diow, Latoelllo, in Humboldt and BooplsBd's Hn ZmA 2* 
p. 87, pi. 37. fig*. 1, 2 (1811-19). 
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Genus 16. Dionb, Httbner. 

28. Dione Moneta. B.M. 

Diom MonaUtf Hubner, SammL exot. Sohmott. (1B16-24). 

Agraulu Olycera^ Felder, Wien. ent. Monatscbr. v. p. 102. n. 76 
(1861). 

Felder erroneously renamed Hiibner’s species, supposing 
that the insect figured in the ^Genera of Diurnal Lepiaoptera^ 
was a representation of it ; the speeies there figured, however, 
is identical with that figured by Poey, and is clearly distinct 
from A Moneta. I therefore propose to call it D. Aeytu 

29. Dione Telmphe^ B.M. 

CoUmu TeUnphe^ H^witson, Trans. Fat* Soc. sar. 3, vol. v. p. 664. n. 8 
(1867). 

The type was from Ecuador. 

t 

Hetekoceka. 

Family ZygteiiidK. 

Gouua 17. Pa!Oiu>sOMA, Httbner. 

30. Pceeiloeoma Vttsparui, n. ep. B.Ill. 

Wrai||B hyaUne, with nerrarcH and a very slender marginal 
border black : primaries above with base and costa irronrfed 
with pale vellow : secondaries with costs pale yellow, inner 
margin jroiden yellcrw ; body blue-black, tim thorax streaked 
with goMoi yellow, the abdomen banded with the same colour f 
pal^ yellow ; antonnsa black ; kgs black above, yellow below : 
wings below nearly as above ; primaries witli basal half of 
inaiar auN^in yellowish white ; secondaries with costa Imght 
yellow. 

Expanse of wings 1 inch 3 lines. 

Qemis 18. CitIKYaoCAUS, Walker. 

31. ChtymaU floreUay n. sp. B.M. 

friiOMries above burniriied copper^ wiiii greenish reflections: 

sj^ioal third of cell, enclosing a hjvune spot, black ; outer and 
imer loawhw broadly dark brown: secondaries dark brown, 
QONta whi^ ; abdominal half of win^ and a spot beyond (be 
0 ^ irrorsted with metallic green ; apical third of cell hyaline ; 
body Hack, donnun ooppeay red ; al^mea idwve elotW vrith 
inetaiUiwgteea and btrai^ aoaks, a row of wbituh iqwts tmeaeb 
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side ; head black, with collar green ; te^^nlts hiaok, with large 
white central spot; uitennsa nlack : wings below altogether 
paler than above ; hind wings costa metallic green. 

Expanse of wings 1 inch 7 lines. 

Family Llthoslito. 

Genus 19. Chbysauoe, Httbner, 

Group Flavinia, Walker. 

32. Ohrysauge Umbala, n. sp. B.M. 

Wings above and below golden-yellow, with the maivins 
rather Wadly black>brown : body brown ; aMomen wim a 
lateral yellow streak ; a brush of white hairs, slightly ochreons 
at base, emitted from side of thorax at base of secondaries. 

Expanse of wings 1 inch 6 lines. 

4 

Family AretiUbs. 

Genus 20. Anaxita, Walker. 

33. Anaasita mnnionia, n. sp. B.M. 

Allied to A. decorata. Primaries above with basal half 
ochraceons, apical half crimson ; the nervuies and interan> 
vular folds black ; the median nervure and all the nervuies 
on disk enclosed in greyish-olivaceous (“hoary,” Walker) 
bands, edged with dark brown ; a fascicle of the same character 
at base, a second crossing bam third, and a third just bdbre 
end of cell, the second continued to inner margin, and another, 
%orrcsponding to the terminal discoidal fasciofe (although not 
continuous with it), running from base of fint mediaanmmdi 
to inner margin ^ a basi-costal spot, a streak above mediaD 
nervure (extendmg from the second to the third transverse 
fssciole), the intemo-basal area, and a ronnd spot between the 
two fascicles beyond it crimson: secondaries ro^-ctunson: 
the apex, outer margin, a triangular patch at anal angle, ana 
the nervures from the median upwards, exce^ng at base, 
browu : body crimson ; collar and tegules golden-yeUow, brown* 
edged ; abdomen with brown dorsal line ; anus ana venter 
blackm, with three jrolden-yellow spots on each mde; 
and antenna brown. Wings below nearly as above ; prinM/risa 
with all the bands brown, a black costal spot <m each of the 
discoidal fasmoles, basal area rosy ; secondaries wiAi a yeUo* 
subcostal striole. 

Expanse of wings 3 inches 2 lines* 

Much like A. decorata^ but diffsring in eolopr and with 
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none of the uervular bands of primaries continued to the cell : 
the nervttlar brown streaks of secondaries also continued 
nearly to base of wings. 

Family SrateinidM. 

Genus 21. Ebateina, Doubleday. 

84. Erateina latipmmtf n. ep. B.M. 

Primaries above as in J?. undulatay bat the transverse yellow 
band reduced to a line ; secondaries very similar to E. unda- 
lata, but broader, with central band deep orange instead of 
rod, aixd much broader : below somewhat similar to E. vmdu- 
laiOf mote orange in tint, with narrower central transverse 
Irad ; the silvery area rediuoedlto a narrow squamose streak 
limiting a bn^ snbbasal chocolate band ; the discal yellow 
band much widened, especially on primaries ; the ares between 
subbosal and disc^ bands orange ; firinges varied with orange 
instead of pale yellow. 

Expanse of wings 1 inch 8 lines. 

38. BSrateina oometorw, n. sp. B.M. 

Nearer to E. Necera than to any other described species. 
Wings above with basal half greenish cinereous, with bronzy 
r^ecrion, apical half black; primaries with central abbre- 
viated, broad, white, oblique, hyaline band : secondaries with 
central white streak, obsolescent towards costa ; a subaual 
crimsm spot; fringe alternately black and white. Wings below 
plam-ooIourM ; nervures of basal area and two oblique central 
nmds, broadest on primaries, silver, an oblique transverse 
dknal streak gold ; primaries with internal area silver, outer 
oential band nyaUne in the centre ; secondaries with golden 
disoal streak abbreviated, disaimoanng as it roaches outer 
central band ; fringe alternately black and white. 

Expanse of wings 1 inch 7 unes. 

86. Etaleim duoaUa, n. sp. B.M. 

Primaries above black, basal area and a trifid hyaline spot 
crossing medum branches and end of cell snow-white ; costal 
and subcostal nervures ted ; secondaries snow*white, a broad 
marginal black border, fiwge aliomately black and white. 
Body black, thorax clothed with wUriw hairs ; abdomen 
whHe-bandea above, white below, with lateral series of 
spots; head white, front and antennss ted, palpi andlegslda^ 
and white. Primsiries below plum-ooloutM ; mtemal area and 
etoriral transverse band silvery white, the band hyidine in 
centre; basal halfofeotrtaitrorated with orange; the base and 
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a small oblique dash in cell white : secondaries silvisy white ; 
a cuneifom spot and two dots in cell ; a larm coneifonn patch 
on inner margm, a somewhat broad marginiu band termhiatuig 
above in a quorate spot upon subcostal nervure, and spots 
on the tringe opposite to terminations of nenrures redmsh 
plum-colour irroratod with orange. 

Expanse of wings 1 inch 1 Ime. 

Alhed to E. OynUUa from Bolivia. 

Family Knnomida. 

Genus 22. Azeuma, Guendo. 

87. Aeelinoy sp. ? 

Allied to A. xylinana. The specimen is scaicely in a 
suffici^tly good condition far accttrate determination. 


XXX . — Addttione to tits Austraiim Curcnlionidte. Part V. 
By Francis P. Pabcoe, F.L.S. &c. 


LXFTOFiNAt. 

Leptops wrxillaceus. 
— musiiaon. 

muricatut. 


ElIYrABOBOHlNX. 

DysostiBeB collaris. 

Cylindbobhinix-®, 

Perperus urticarum. 
-- — Tariegatus* 
Ocynomai n. g. 

antennaia. 

cordipexmifl. 

Docionus, n. g. 

— sphasodea. 


OOXIPTXBIXJB. 

OxyopB Maatersil. 

memjioiiitifl. 

caHdoa. 

gruinoaua. 

meles. 

aporsutufl, 

— ilowuas 
— • thtiluji. 

Byarbia eemllineatua. 

nonroatiB. 

Pantox^tee cretatua. 

— BreworL 


AtXBPZNiB, 
JihinaarU perdbL 

— ■■■wi. fafflMltlli 

.1£fliotaa laucium 
XBOZOmiB. 


liBLixaL 

Pachyura yaatha. 

Tktlos geuB^^xonictUBL 
Isacantha oxigua. 

EinanrxcuniJB. 
EurhyBchua xaaaiilattMiv 

L®xro8ACcm4B. 
bsemoMkccua oeularia. 



fattexeuB. 


gibbottis, 

quofttlua, 

— taiyaHi, 

mag^o&dea. 

ftilriroatdi* 


CBYinrcxBnKCHDrji 

T4nit(B«[i%.]i.gs 

fiktoaii 

Porqpteroa f9oiigm 

Aidm, n, g. 

N dd^i^iNul^ 
T yclw ai ta 



the Auitrcdian Curcolionidas. 
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Lepiops QirgiUaoem. 

£w saboyatus, omniiio denso alUdcNaqtiamcMiiMi, aquaiois aliia 
elongatia setimaque adspexaus; roatro jxrothoraoe vix breriore, 
modw robuBto» medio oarmatO) lateralitear ealoato ; ecorobiboa ante 
partem inferiorem oculi ovanesoentibtu ; soapo modioe tennato, a 
baai ad apioem gradatim Bed sat oito erRisiore ; fanictdo ajrticnsUs 
ultiiniB BQbtnrl^atiii ; olava nigra> angnete crvata; protborace 
•abtransrerao^ rude irregulMter impmao ; elytria lateribua pantm 
rotandatb^ humeria obliqnia et fortiter tubereulatia, apioe angnate 
rotnndatia^ atriato-ponctatia, punetla anblineariboa, intenrtitiifi 
oonveiiB, integna, dorao poatioo tobereolia quatuor anbvalidiB) 
actttia^ tranfiveraiiD poaitia, inatmctia; tmonlm in medio mo^ce 
incraaaatia. Long. 3-7 ( $ ) lin. 

Hob. QueenalandL 

This apeciea belongs to the section represented hyL. quadric 
tuberculatua and alli^ forms. Its diagnostic characters will 
be found in the form of the sd^^ combmed with those of the 
rofitnun^ scrobesi and the absence of tubercles on the elytra^ 
except at the shoulders and the four at the posterior part. In 
the treshest of ts^ specimens the scales have a very decidedly 
pearly lustre. Vurculio claimtiy Fab. (unknown to Bchbnherr, 
out referred to by him as probably congeneric with Utppo^ 
rkinua. and so placed in the Munich Catalogue), is a Leptopa^ 
and beioni^ to this section. L. Jlope^ Fahr., seems to me to 
be identiou with L. a^ualiduai indeed Fahraeus himself queries 
An femina LapUypUi aqualiai^ 

Laptops muaimon. 

£• ovatosi fhaous, opocua, sat dense umbiino-aquamosua ; roatro 
orasBOi antice proltode flexuoao^sulcato^ supra ooulum tuberoulo 
' vaKdo munito; sorobibuB brevibus, subtransrorBis ; antennis 
robostta ; dava brevii funieulo baud erasaioro ; prothorace trana* 
yrmop basi quam apioe paulo latiore, supra Tenmculato-imlcato ; 
Soutello tran^erso, apioe lato rotundato ; eljrtria ovalibus, singuliB 
quadriaeriatim tubej^htis, aerie suturali tuberouUs miuoribua 
obaolotia, aerie externa tuberoulis trib^, aeriebua inter-* 
me£is a^valibua^ aingulatiin aextabexcnlatis, intentitiia impreaso** 
imnetatia,haud granwtis ; eorpore infra n^bnaque dense aqua* 
mulaaia, paree griseo^ntuloria. Long. 7 Un. 

Sab. Bockhampton. 

In L. polyacanihua and L. abeninua there sore also kteroeadaar 
tubercles. The latter is a glossy black species with granulea 
eu the elytra as well aa tubercles ; the former lias the mstruxn 
fjfroQved, ihe intanqmces fermxug five eaaxxtee^ 
ana ib^ seao&i is longer and not tsawmae. 
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L^tcfpa murioaiua. 

L. ovatuB, nigor^ gnbopaousi aqiiamulia alUdia pneoipue in oavitatibas 
indutuB ; ^nte oonvexa, parom ponctalata ; jxntro longitsMntio, 
antioe quinqueoarinato ; aorobibxiB ad madinm oouli onmntea ; 
anteunis tanuatia, paroe aquamuloaia ; fonioulo longinaoulo ; dara 
elongata ; prothoraoe latitudine vix longioi^^ bad hand dilatato^ 
supra granolis majusculis iusequalibus cotutbrtijn munito ; sootdlo 
angusto ; elytris oblongo-oTalibus, aingiiiis tuberonlomm seriebns 
circa deoem instmctia, seriebns tertian qninta, septimaqne majo- 
libus, poBtioe tuberculis spiniformibus, interstitiis rude impresso- 
punotatis; oorpore infra pedibnsqne, tibiis oonfertixn squamulosis 
^coptb, squamnlis paroe vestitis. Long. 8 lin. 

Hab» Nicol Bay. 

Like the last in general appearance^ but with slender im«- 
tennsB; which in thickness are nearly intermediate between the 
above and L. apincmM, From a comrarison of various species 
the characters of the antennas, almough very marked in 
extreme cases, do not appear to have more than specific value 
in this genus ; the same may be said of the scrobes. Hie 
five Carina) on the rostrum are very marked, the middle one is 
the narrowest. 


Dysoatinea cella/ria, 

D. oblongo-ovalis, niger, supra pedibusqne indnmento fusoo teeltis^ 
sparse sotulosus; rostro latitudine sesquilongiore, antioe pa^ 
oonvexo ; anteuxiis subfermgmeis, articulis quatuor ultimis sub- 
sdqualibuB ; prothoraoe modioo ampliato-rotondato^ in medio linea 
lougitudinoli impressa ; scutello nuUo ; elytris prothorade vix 
latioribus, suboordatis, seriatim punotatis, into^tiis nltemis 
elevatis, pone humoros coUoso-tuberoulatis ; mesostemo vertioidi, 
baud produoto; ooxis antioui modioe segjunotis; tibiis postiois 
paulo ourvatis, intus fortiter bisinuatis ; tarsis frrrugineis. Long* 
2jilin. 

Hob. Sydney. 

Probably^ most nearly allied to D. hephatethm ; but with 
the posterior tibim only slightly curved^ and a normal meao** 
sternum. That species has a slightly impressed line on the 
rostrum anteriorly, but partly hid<kn by the scales with which 
it is closely covemd, and a short orcst^^like cama n#r|y he* 
tween the eyes, but of which there are no traces in the species 
before us. Mr. Masters says that it is common in &e ecUm 
of houses at Sydney. 

Porperua wHcasnm. 

P. fiiBoo-squamosus, albo maoulatim varius; rosfro prottnoreoe pmm 
breviore, antioe submtundato, apioem versoi nmlte letiore; an-*' 
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tenniA ferraginois, pUosU «t paroe setuloM; ^imeolo articulm 
duoboB basalibus eoqualibiu ; protboraoe subtraiisrerso ( $ mani-- 
fostie latioire), apico qaam ba^ panic angostiore, tngtmo, vittia 
tribns fdaciB ornato ; lobis ooularibua prominulia ; djtrii oyato- 
cordatta, tenniter atriato-punotatis, punctis linearibua^ intmtiliia 
latia, pamm oonvexis, poatioo vertiealitor declivibna, argentoo, 
pmertiin lateraliter, yariia ; eorpm infra pedibusque argenteo- 
aqnamoBia. Long. 2^ ( <f ), 3 ( 2 ) Kn. 

Habp Queensland (Gayndah)* 

Hr. Masters, to whom 1 am indebted for this prettilj marked 
species, tells me that it is found on nettles. In two of my 
tnree specimens the principal white mark curves up from the 
shoulder to behind the middle of the elytron j the others con* 
aist of several welUlimited spots ; in the third specimen the 
spots are more broken up and indefinite; tlie rostrum is 
nearly as broad again at the apex than at the base. 

Perperus variegatm. 

P« fiisoo*squamo6ns» albo maoulatim varius ; rostro prothoraoe multo 
breijore, basi minus tenuato^ antiee sub^nato ; antennis ferru- 
gineis^ j^oais, paroe setoloaia ; friniculo ariiculis dnobus basalibus 
brevionbus ; protliorace mag^ ampliato, apice quam basi magia 
angustiore, rugoso, albo» vittis duabus lat^ fuacis omato, lobis 
eoularibus prominulis ; elytiis ovato-oordatis, brevioribus, tenniter 
•triato~panctatiSy pnnetis lincaribiis, interstitiis latis, paulo oon- 
vexis, postiee minus declivibus, niveo^ prseoipue lateraliter, variis; 
oospore infra pedibusque dense subm^nteo^aquamcm. Long. 
2||-^ lin. 

Hoib* Bockhampton. 

Qosely resembling the last species ; bat, inter alia^ with 
Isiger prothorax, the apex considerably narrower than the 
base, especially in the female, and with two brown stripes only, 
separated W a weU*defined narrow white line: the rostrum is 
shorter and nearly of the same breadtli throughout. 


OoTKOMA. 

modioo elongatum, in medio tenuatum, vemus apioem in* 
eraaaatum ; emhee apicalea, triangulares, postiioe dto evanesoentes. 
Omli rotnndati, AnUmee longsa ; pone maigmetD ante* 
doTfon |MM»thotaois attingens ; funieuhe artioulis obeemiois ; detm 
distiiiota. Proikmm laterwt^ rotundatus, bad truncatus^ 
lebis oGolaribus nuXUs. SeuUthm invisum. Mgtra suboordata, 
nrothomee bad hand lationi^ postioe leriter deoUyia, apioe rotun* 
dUita, JUmra in medio inoraaaata; tibim intus bidnuatas» apioe 
nmiliatti 1 tarei normales* Abdmm sepoentis duobns baaaUbus 
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ampliB. mtoYOoxalii tranoatOB. Cto9p<« aquauioiltilii 

The absence of ocular lobes and the greater len^ of the 
scape are the principal characters differentiating mis genus 
from Perperus. The elytra, also, are not verticfily decuvous 
behind ; and the eyes are round or nearly so and away from 
the prothorax, not contiguous to, or, in some cases, partly 
covered by the ocular lobes. The corbels of theposterior tibi», 
so far as 1 can make out from gummed specimens, are pre- 
cisely as in PerpmM. 

Octfnoma antennaia. 

0 , flisoo-K^tanea, squamis griseis fnsdsque, seiulis Imigis inter** 
jeotis, subtus flparso orgenteo-squamosa ; oapite rostroque griseo- 
squamosis, hoc in medio carinulato^ apioo vago sotuloso ; autennis 
fomigiucis, paroius niveo-pilosis ; ]^icalo artloulo basali longiore 
capteris gradatim brcvioribus ; protboraoe viitis tribus fbscis valde 
indotorminatis notato ; oljtris angusto oordatis, soriatim puuotatis; 
dorso utrinqne vitta detormiiiata fusca notatis ; podibua ferrugi- 
iieis^ tibiis tarsisquo pal}idioribus. Long. I 4-2 hn. 

Ilai. Swan Kiver. • 

Ocynoma cordipennis. 

0. fiisoa, squamis silaceis, setuHs breviusoulia uiteijeoiis, subtus 
sejunotim albido^squamosa ; rostro longiore, minus tenuato, baud 
oarinulato ; antonnis minus elongatis; protboraoe longitudine vix 
latioro, vage nigm-punotato ; elytri^ oordatis, tenuiter stiiatis, 
siTigulis linea pallida, in medio intorrupta, indeterminata, uotatis ; 
pcdibus squamosis, tibiis torsisque forruginois. Long. 2 b*n. 

Ilah. Swan River. 


Dkcibnits. 

Rofiirum modice robustum, broviusoulum ; BcroheB floxuoses, postiee 
levitor improssm, ooulos attingentos. Oruli rotundatL Stcmns 
medium oouli vix superans ; fanieulus articiilia quinque ultiw 
breviter obooniois, sul^uaUbus. FroiJwrax lobis oculanbus ob- 
soletis, Etytm subcordata, postioe levitor declivia. PtdeB antler 
majusouli, mongati ; tihur antiom apioe calcaratm, postiosseorbelUs 
apertis. Cceteris ut in Jbrpcw. 

From its appemrance 1 had originally placed the speciae 
described below with ProaayUm ; but an examination rf the 
mouth shows that it is phanerognathoua, and is in manjr 
respects similar to Perp&rw^ although from its open poitorior 
corbelB it is probable that Lacordaire would have frnmd 
another place for it. It is a dark, iiomewhat spider-like looking 
insect, with a few indistinct greyish stripes ; in the ftMale, 
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which is much more massivci the cl 3 rtra are more uniformly 
grey, at least in my example. 

Decienua aphaeodes, 

D, mgricanti-aquamosos griaoo varius ; rostro ontice trioarinulato ; 
antennls ferrugineis, grisoo-pilosk ^ funiculo ariicolis duobus 
basalibus lonfiotudiiie fere cequalibus^ prime vix cramiore ; pro- 
thmoe latoribus rotundatbii basi quam apico vix latiore* rugose, 
viitiB duabus griseis notato; elytris oT^-oordatU, substriato- 
puuotatis, puuctis loviter impressis, interstitus latis^ parum con- 
Tcxia, dorso laieraliter grisoo maoulatiiQ variegatis ; corpore infra 
argenteo-aquomoso ; p^ibus fuscis, paroe argenteo-squamoais. 
Long. 2| lin. 

Hoi, Western Australia. 

Ojapepe Maeteraiu 

0. angustior, nitide ater, squamis niyeis omnino sejunotim vostitus; 
rostro latitudinc panim bronore; oculis promiuulis, p^tice 
abrupte subtruncatw ; prothoraco supra fere obsolet© tricarinalo, 
lobo scutellan nx omargiuato ; scutello elongate, postioo gradatim 
latiore; elytris modioo ampUaiia, oonvexis, humoris vix pronunulis, 
apioerotundatiA, inv^ualiter punctato-^sulcatis, intersUtiis fortitor 
ooxivexiB, iertio quiiiioque carinato-elovatiA, sulois suturalibus 
foveatis, squamis versus et paulo poue medium iutorruptis, fasciae 
duas formantibuB ; tibiis antiois valde ourvatis. Long. 4^ liu. 

Mob* New South Wales (Rope’s Creek). 

I have only one specimen of this pretty little species, which 
will be found to have a leading character, if it bo not a sexual 
peculiarily, in its strongly curved anterior tibim. In the 
^faintly) tucarinatc prothorax and the sculpture of the elytra 
it approaches 0. coneretus. The species of Ojnyope have in 
general a shortly oval contour, the apex of each elytron ap- 
pearing to be produced into a short blunt macro : but this is 
almost entirely owing to a jgradual thickening ot the sutural 
interstice aa it approaches its termination. 

Oxyepe memnonit*$» 

0. cbotatiis, nigeTf omuino setuUs parvis albis paroe adspersus ; 
rostro crasso, rude punctate, in Isavigato ; funiculo arttcuUs 
ultimis longiuBoiilis, oboonioia ; prothoraoa traasTeiao, oat ru^ 
orebre punctate, in medio hand oariuato, basi lato, margine postdoo 
ferragineo-squamoso ; scutello ovali; elj^ omplia, oonvexis, 
humeris prominulis, j^uctis maguis seriatim impressis, iuteistitiis 
sat angukis, tertio basi tuberoulo elevato alteroi^ue police in-^ 
Struck, apidbus obsolete mucronatla. Long. 7 liu. 

J3c^. Cliuapio9 B«y. ^ 
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Compared with 0. »qwmulomSj Boh.^ this species is more 
ooxirex, the rostrum and prothorax not carinated| and the 
eljrtara with rounded punctures and with a prominent tubercle 
at the base of each. 


Oxyopo ooZu&is. 

0. obovatus, niger, tibiis tarsiaque ru&soentibusi setulis perns albis 
omnino a^persua^ supra squamodtato rosea in cavitatiWsobsltts ; 
rostro latitudine ses^uilo^ore, antioe rotundato baud suleato ; 
antennis sat dense piloaia; fUnioulo articulis ultunis oboonids^ 
baud olongatis ; protboraoe transrerso, bad minus lato, oonfsrtim 
granulate, disco utrmque granulis migorihus, singulis setulam 
gerontibusy munito ; scutello elongato ; ely tris ampUs convexis, 
humeris prominulia, seriatim punctatis, dimidio basal! et in medio 
punotis majoribus impressis, spatiis denudatis, ad latera ductis, 
notatia, interstitiis ba^ ^ersus, pxmsertim tertio, paulo devatis, 
postioe utrinque tuberculo parum elevaio instruotis, apioe mtun- 
dads. Long. 6|| lin. 

Hob. Nicol Bay. 

A W6ll*niarked species. The larger granules on the pro*- 
thorax appear to the naked eye as two d^k blotches ; on ^e 
elytra tliere are four indeterminate naked band-like spaces with 
punctures, the two intermediate bands slightly connected, the 
punctures much larger than on the rest of the elytra, 

Oxyops pruinosvs. 

0. bbovatuB, niger, setulis pairis albis paroe adspemis ; rostro lati- 
tudine fere sesquilongiore, apicom Tersus paulo exoavato, in medio 
Hnea Imvigata instructo; oouUs minoribus; antennis eat dense 
pilosis, ft^oulo articulo secundo quam tertio sesquilongiore; 
protboraoe angustiore, tt^s elongato, oonfertim granulato, di^ 
utrinque granulis pauois majoribus ; soutello oblongo ; olytris 
ampliatis, modioe eonvexis, humeris prominuUs, seriatim ^otatie, 
spatiis transrersis denudatis eleratis munitis, intemtitiis basi hand 
tuberoulatb, postioe tuberculis parum elevatis snstruetils, apioe 
rotundatis. Long. 6 lin. 

Hob. Nicol Bay. 

Allied to the preceding ; but, besides the colour (which to 
the naked eye is dark ashy grey), the prothorax is longet and 
narrower posteriorly, and the dyixa, have severa) little eterated, 
transverse, slightly glossy patches. 

Oxyopo melea, 

0. paulo an^tior, (hsous, setulis albis omnino scfiunotim ad^periOP i 
ooulis minusottlis ; rost^ latitudine paulo longiore, antiob hand 
sulcato ; antennis femigineis, hinieulo artioulo secundo quaih 
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tMrtao paulo longiore; prothoraoo transverso, lequaliter erebre 
granulato-punctato ; scutello angusio, albo : elytria modice con- 
rexia, Btriata-panotatis, intcntitais latiusculis, Bubplanatis, erebre 

S ulatift, Bingnlie tul>&rculi» tribnn modico olevatis (uno basali, 
m postioiii, extoriore margincm rorauA) i natructi». Iiong. 5 liu. 

Hah* Champion Bay. 

Somewhat like O, but with a longer rostrum, 

much amaller eyes, elytra with the interstices broader and 
more convex, and furnished with posterior tubercles ; the scales 
also are completely Hctulifomu 

(}jrt/oj)s Hparnatm, 

0* augttstior, oltide ator, squamulis nivois maoulatim adspersun ; 
rostro brevissimo ; oculia prominulia ; antennis forrugineia ; acapo 
hrevi ; funioulo elougato ; prothoraoe tranaverso, profunde erebre, 
quasi reticnlatim ponotato. punotia plurimia aquamigereutibua, 
in medio nigrd bivitiato ; aoutello angusto ; elytria convoxis, baud 
tttbarculatifl, striato-punotatis, panetis sat profundia, approximatis, 
interstitiia latiusoulis, convexia, granulatia, humeris hand pro* 
minulis, apioibna paulo divaricatis ; padihus tarsia aubteataoeia, 
fiuois, aejunotim ^bo^saiuloaia. Ijong. 4 hu. 

Hah, Champion Bay. 

* This prettily mottled B{)6cies has a remarkably short roati um ; 
and the scape is also unusually siiort. The black marks on 
the prothorax and elytra are aue to the very slender bristle- 
like scales imperfectly clothing those parts. 

0xyoj)8 Jloreas* 

iiagttstior, nitide fuaoua, aquamulia niveis, supra modice^ intra 
nuuus adapersua, elytria squamulia miyoribuB oondenaatis maculas 
fiNmmtibas ; rostro latitudine paulo longiore, antioo leviter gib- 
bQSO; auteunia ferrogineia, aquamulosis; prothoraoe subtrans- 
verao, auboonioo, utrinque rotundato, granulato-puiiotatov^anulia 
prcrminulia; aoutello an^sto; ely^ modioe convexia, rude 
striate-punotaria, interatitiia anguatia, groase granulatis, maoulis 
mimeroria niveia, singulis una pone medium miqore, omatis, 
dpimbna obsolete mueroiiatis ; pedibns ferrugineis, allm-sqttamosis. 
Mug* 4| lin. 

Bah* West Australia. 

The white scales on the elytra arc somewhat fasciculate in 
thbir arrangement. 

Osjyqpa rtUilm* 

On angnstior; rdti^Tus, supm squamuUs parvis albidis adspersiis ; 

oamte pone oculos oonstricio ; rostro brevi, erasso, giauiUto- 
Ann* A Mag. H //*t. Scr. 4. fV. xii. 17 
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punctato ; ooulis prominnlis ; antenxuB loviter pilosis ; pTofcbomoe 
suboomoo, baai rainus lato, crebre granulato-punotato, fere esqua- 
moso ; scuteilo oblongo ; olytris modice convexis, striato-puBctatis, 
interstitiiw latiuseulis, tertio qiiintoque basi elevatis, sittgnilia 
postice subcallosis, apicibuB obsolete mucronatis; oorpore infra 
pcdibusque squamis albis adspersis. Long. lin. 

Hcd^. Champion Bay. 

A fulvous species, with a mrt of amber lustre ; the scales, 
principally confined to the elytra, have a slightly polden tint 
It is more like a OonipteruSy but it has a prominent meso- 
sternum as in O^yq/s. 

Syarhis seniilwecUus, 

S, obovatus, fbscus vel ferrugineus, sqnamulis albis lineatim con- 
gestis omatus ; rostro crasso, sparse^ a]bo-st]uamuloSo ; ooulis 
subrotundatis ; • fiiniculo elongate, articulis liboris ; prothorao© 
transTersim conioo, grosso punotato, vittis quinque, quorum tribus 
discoidalibiis indistinctis, notate ; elytris subcordatis, medico eon- 
vexis, fortiter striato-punctatiB, humeris vix produotis, lineis 
quinquo bene detorminatifl, ad basin baud protensis, una suturali, 
duabuB lateralibus, e squamulis albis oondensatis, munitis ; oorpore 
^ infra podibusque squamulis albis plus minusve tectis. Limg. 
lf-2 Un. 

Iluh, Western Australia. 

The well-marked lines on the elytra and sides of the 
prothorax — the former (except the outer line) not extending 
more than halfway towards tnc base — will at once difierentiate 
this apparently common species from its congeners. 

fiyarhie nervosus, 

S. oblongus, fiiscus, squamulis albis, plorumque subliueatim ad- 
spersus ; rostro crasso, infra ooulos longitiidinaliter olevato, in 
modio suloaio ; oculis ellipticis, minus prominulis ; fiini^o 
crassiusoulo ; prothoraoe suboonico, rugoso-punotato, subtrilineato ; 
soutello elong^o ; 013 dm subobovatis, modioe convexis, substriato- 
punctatis, punefis majusculis, intersfitio tertio dimidio autaiiore 
elevato, sutura albo-squamulosis, singuUs lixioa pallida, in tnodio 
obliqua,notatis ; oorpore infra indumonto fiiscescente squamulisquo 
albis adspersb munito; pedibus breviusculiB, parce albo-squa* 
mulosis. Long. 2 lin. 

IJah. Queensland. 

Allied to S, etnarffinatus. Reel., also from Queensland^ but 
differently coloured and the third interstice elevated at the 
base. Of S. nuhilm^ BoeL, I have specimens from Sydney, 
Albany, and Champion Bay. 
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Panioreites cretatus. 

P. forrugineuH, supra interrupte, siibtus dense albo-squamosuH ; 
rostro breviuBculo ; scrobibus ma^s arcuatis, mipra fere trons- 
versis ; anWnnis pHiilo validis ; funiculo articulo basali porum 
inorassuto, qiiam secuudo paulo longioro, tortio naanifoste breviore ; 
prothoraee subcoiiioo, uiriiujue leviter rotundato, baai dilatato ct bi- 
sinuaUs conferlisKinic punctuto, punctis singulis squamulam album 
gerentibus, vittirt quinquo e squamisovatis forinatis, notato, punctis 
cscti'ris HquamiiUs minutis ])ilif<)rauhue iiistructis ; bcuU‘11o ovato ; 
cl3rtris humoriH prominulis, lateribus gradatini angustioribus, 
apice rotundatis, sulwtriato-puuctatiw, punctis gubremotis, inter- 
Btitiis angustulis, vix convexia, latoribus Butura([uo irrcgubiriter 
douse squainosis, reliiiuis denudatis ; mesosU'rno producto ; 
pedibua validis ; tibiis intus fortiter dentatis. Long. 3^ lin. 

Ilab. (Jliampion Bay. 

The mesofitemum is also produced in P. scenicus^ from which 
this species may Ik; known, inter aUa^ by its proniincni 
Bhoulders and more lightly sculptured elytra. 

Pantmeites Brewer t\ 

P. rutb-testacotis, squamnlis piliformibus. aliis ovatig intermixtig, 
albis, plerumijuo sat dense toctus ; rostro uniioe Icvitt^r tricarinato ; 
tUnicnlo ariiculig duobus basalibug parum elongatia^fero a?(]ualibng» 
tertio mhlto broviore ; prothorace uirintiuo rotundato, bosi quam 
apice baud latiore, ilia tnmeuta, in medio BijuionuliH pilifonuibus, 
ad laiera squaniulis ovatis magis oondensatis, teoto; scutello 
ovato; elytris humcris rotundatia, latoribus paraJlolis, apic^m 
vetBUS dto griidatim anguetioribug, Btriato-punoiatig, punctis 
elongatiSf interstitiis latis, subplanatis, tertio postice leviter 
tuberoulato; oorporo infra minus 8(j[uamogo; mesostemo hand 
pmducto ; pe^biui paroe pilosis ; femoribus in modio orassioribus, 
tibiis anticis intus bisinuatis. Long. lin. 

JTab. Swan River, 

The tricarinatod rostrum and narrow base of the prothorax 
will at once differentiate this species, which must be considered 
an aberrant form if retained in the genus. It is dedicated to 
Mr. Brewer, who has done so much by his collections to 
elucidate the entomology of Swan River. 

[To hft continued.] 


XXXI« — Bq^ort on a Collection of Fishes from China, By 
Dr. Albeet Gukthke, F.R.S., Assistant Keeper of the 
Zoological Department, British Museum. ^ 

Me. R, Bwinhoe, H.M. Consul at Bhanghai, having sent to the 
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British Museum a collection of freshwater fishes made at that 
place, I liave thought it worthy of a separate report, as it 
contains an unusually large proportion of new ai>ecic8 or such 
as are but imperlectly known. Their number would have 
been still larger if a great part of tlie collection had not un- 
fortunately perished during transit to Europe. Only too fre- 
auently specimens are sent off by collectors before they arc 
thoroughly saturated with strong spirits ; and the inevitable 
consequence is that they are softenea by internal decomposition 
and knocked to pieces by tlic rough treatment to wliich 
packages are subjected during a long journey. All speciniens 
collected in a hot climate and placed in spirits ought to be re- 
tained by the collector for at least four weeks bemre they are 
sent oft*, and the spirits chang(‘d two or three times. 

I have includea in the following list only a few species 
obtained from other sources, which are therefore specially men- 
tioned. Where no locality is given, the species is from 
Shanghai, and collected by Ifr. Swinhoe. 

1. Siniperca chtuiUi^ Basil, 

2. Siniperoa chmnUti^ Basil. 

This species has a much lower body than the first. 

3. Percalahrcuc japonicusy C. & V. 

D.12|;;r4- A.^.. 

Prieoperculum with four or five spinous hooks. 

4. lIapalog6nif8 •nigripinnw, Rich. 

5. Dentez hypsrhsoma, Blkr. 

6. Cottva poUux^ sp. ii. 

D. 9 1 19. A. 13. 

Skin smooth. No spines on the head, except on tlie pre* 
operculum (which is arm^ with a small, flat^ and cdi^tl^ 
curved spine) and on the suboperculum, the spme of which M 
still smaller. Lateral line reaching to the caudal fin. The 
vent is conspicuously nearer to the root of the caudal than to 
the end of me snout. First dorsal veiy low. Qrim of ihe 
anal opposite to the fourth dorsal ray. The ventius exto^ 
somewhat beyond the vent. In general appearanqe and in 
colour vesy similar to CotUts gohie. 

Two specimms, 4^ inches lo^, were found by Ci^ptain 
St.John m a river at Otarranai, J^pan. 
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7. Platyoephalue japonicusj Tiles. 

8. Trif/la kumuy Less. 

9. Lepidotrigla microptera^ sp. ii. 

JJ. 9 117. A. 17. I^lat. 75. 

Scales regular, finely serrated. Lateral line without spines. 
Snout rather short, with the apj)er profile nearly straight. 
Preeorbital ternuuating anteriorly m three or two ei)nical spines. 
Dorsal spines rather strong, tire first four fifths the Icni^h of 
the second, which is as higli as the body. The pectoral reaches 
to the fourth anal ray. A large blackisli spot between the 
fourtli and seventh dorsal spines. The whole of the inner side 
of the pi»ctoral black, with the exception of the four lower 
rays. 

One specimen, 10^ inches long. 

10. Gohim kasta^ Schleg. 

11. GMtis stiffinatuiSy Rich. 

luOPHiouoniim (g. n. Gobiin.). 

Body rather elongate, covered with scales of moderate size ; 
gill-openings rather wide. Head lar^e, depre8S(*d; cleft of 
Sie mouth wide ; jaws with a seruis of rather large subhori- 
zoutal teeth distant from each other, and not covered by the 
1™. A series of very small teeth within the outer series. 
Rlate smooth. The spinous is separate from the soft dorsal, 
and composed of seven spines, of which the first is stiff ana 
pungent. Ventral fins united, not adherent to the belly. 
Pseudobranchice. 

12. Lophiogohim ocelliatodu^ sp. n. 

D. 7 1 17. A. 17. L. lat. ca 38. 

Head much broader than the body, its width being nearly as 
much as the length of the postorbital part ; eyes smiul, directed 
upwards, distant frt>m eacn other, situated in the anterior part 
01 the length of the head ; low^r jaw prominent, maxillaiy 
extending behind the eye. The length of the head is nearly 
one thira of the total (without caudal). Tail very low ; caudal 
pointed, elongate. Vent somewhat nearer to the root of the 
tail than to the end of the snout. Pectoral very large, ex- 
tending to the vent in females and beyond it in males. Beales 
rather deciduous, finely crenulated. Light greenish, 
each scale with darker margin ; a black white*^gea ooellus 
on the base of the caudal rays ; lower parts white. ' 

fi^veral specimens, fully mature, from 4 to 4^ inches long. 
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13. Tricrnophorichth^s tngonocephcdm^ Gill. 

14. Triipnophorxchfhgs barbatus^ Gthr, 

ThiB speriofl has been collected by Mr* Swinhoe in con- 
siderable numbers ; and many of the Hj)ecim<infl have the licad 
less broad tlian the types, tlie greater or lesser fulness of tlie 
cheeks depending apparently on the abundance of food. 

15. Ekotris potaimphilay Gthr. 

16. Eleotris SwinhomSj sp. n. 

This species belongs to the group with compressed body 
and head {E. cyprinoidesj &c.). 

D. 7 1 12. A. 9. L. lat. 32. 

Snout and interorbital space sc'aleless, the rc^mainder of the 
head s(*alv. Body compressed, its d(»pth being one fourth of 
tlie total length (without caudal), the length of the bead two 
sevenths. The diameter of the eye is one fourth of the length 
of the head, equal to that of the snout, and more than the 
width of the interorbital space. Snout pointed, with the lower 
jaw longest. The maxillaiy extends to the vertical from the. 
front margin of tlie eye. Greenish olive (in sjdrits), with more 
or less distinct darker markings on the side ot the liody ; some- 
times the markings are in the form of seven broad cross bands, 
some of which may be divided into two ; sometimes a vertical 
band below the eyt‘. Dorsal Hus black, the second with series 
of lighter 8 pf)ts. 

Several specimens, 2 inches long. 

17. Ehotris fttnemis (Lac.). 

16. Feriophthalmm Kfjet rente ti (Pall.). 

19. BoUophtlmlmm viridie (Buch. Ham.). 

20. GalUonymua olidm^ sp. n. 

D. 3-^ I 9. A. 9. 

Pneopercular spine nearly as long as the orbit, cylindrical, 
slightly curved, terminating in from four to six hook-like pTa- 
cesses directed upwards ; a straight process at the base of the 
spine points forwards. Gill-opening a very small foramen at 
the upper surface of the neck. The length of the head is con- 
tained thrice and one fifth in the total length (without caudal). 
Vent in the middle between the end of the snout and the ba«e 
of the caudal. Upper parts greyish, powdered with ^ker 5 
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the first dorsal black| with the rays somewhat elongate in the 
male. 

Numerous adult specimens, 2-3 inches long. 

21 . Mctetacemhelm sineneie. 

Hhynchohdeila einensiSf Bleek. Vorsl. Sc Meded. Ak, Wet. Amsterd. 

1870, p. S40, c. lig. 

D. 30-34 I 60. A. 3 | 70. 

PrajoiK'rculuin without spines. Bostral appendage extremely 
short. The maxillary extends to below tlie front margin of 
the eye. Vertical fins contmuous. Brownish, witli abroad, 
straight, blackish-brown band along the side of the body ; the 
parts below the band marbled and reticulated with brown. 

ineliea. 

Total length 71 

Length of the head \ \ 

liongth of the tail 34 

BifFers from M. mtculatus in having the cleft of the mouth 
wider. 

22. PolyacdiUhus uj[tcrculariSy L. 

23# Muyil soitiy^ Basil. 

A very slender species, with atliposc eyelids, nine anal rays, 
and forty-four scales in the lateral line. 

24. Cynofflomis robuatua^ sp. n. 

F Ouwogloum iUigolepU^ Steindachner, Wien. Sitzab. Iv. 1807, p. 687 

(not Bleek.). 

I). 131. A. 102. L. lat. 83. 

Two lateral lines on the left side : when counteti at tho end 
of the abdominal cavity, tlic upper line is sepai^ated from the 
middle by ton longitudinal aeries of scales. One lateral line 
cm the right aide. One ventral united with the anal. Two 
noatriUh-^ne anteriorly between the ^es, the other in front of 
the lower margin of tlie lower orbit. The upper eve is scarcely 
in advance of the lower : the width of the interorbital «j)aco is 
leas than the diameter of the e^e, which is a little nearer to the 
end of the snout than to the giU-dpening. Lip not fringed, 
Len^ of the snout contained twice and a fourth in tlmt of 
the head. The angle of the mouth is opposite to the posterior 
tnar^ of the eye, and exactly in tho middle of the length of 
the head. The rostral hook terminates behind the symphysis 
of the mandible. The height of the body is two ninths of the 
total length, the length of the head one fifth. Uniform light 
bmwnisb. 

One specimen, 12i inches long. 
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25, Cynoghsuvs abbreviaiusy Gray* 

26. Cynoylossm gradlisy sp. n. 

D. 139. A. 106. V. 4. L. lat. 150. 

Three lateral linoft on the left side. On the level of the end 
of the abdominal cavity the upper line is separated from the 
middle by 21 rows of scales, and the* lower from the middle 
by 24. One lateral line on the right side. Scalcws ctenoid on 
both sides. One ventral united with the anal. Twonostrilsy 
one between tlic eyes, the other opi>o8ite to the lower margin 
of tlie lower eye. Eyes extremely small, the up}>er not in 
advance of the lower ; interorbital space much wicler than the 
orbit. Lips not fringed. The length of the snout is contained 
twice and one third in that of the Tuiad. Angle of the mouth 
a little nearer to the end of tlie snout than to the hind margin 
of the gill-cover, below the eye. The rostral hook terminates 
bc'hind the symphysis of the mandible. I'ail much tapering 
behind. The height of the boily is searccly more than the 
length of the fiead, which is one fifth of the total (without 
caudal). ITniform light brownish ; basal half of the vertical 
fins darker than the outer half. 

( hie specimen, 9 inch<'s long, and several young ones. 

27. HUarm aaotm^ L. 

MaCRONES, LiOCASSIS, and PSEUnOBAOilUS, 

In my systematic arrangement of the 8iluruid fishes. I 
refused to acknowledge the prcbcnce or absence of a tldn 
integument on the upper surface of the head as a generic 
character, whilst I Emitted Bleeker’s g(5neric divisions of 
Liocussisy based on tlie absence of an orbital fold, and of 
FseadohagruHy based on the many-rayed anal fin. However, 
the discoveiy of a few new forms shows that, also, the two 
latter cliaracters are omte useless for a generic arrangement of 
the species, and that Liocassis and Psmaohagrtis shoiud not be 
separated from Macrones, 

28, Maerontis {Pimdol}agrm) fulvidraco^ 

PuneMtts fidvidraeo^ liicharde. Ichth. Chin. p. 286. 
taktmm, Basilewsk v. 

iHteudohagi'UB fnlvidraroy Othr. Fish. v. p. 86, 

PeUeobaffrus ealvartus, Blaek. Ned. Tydschr. Dierk. 1864, p. 9. 

Numerous examples. 

29. Macrones (Psefidohaffrfia) tmuiSy sp. n. 

I). 1/7. A. 22. 

Head smooth above, covered with a thin skin, but the occi- 
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pital process and tliebaaal bone of the dorsal spine are exposed 
and finely granular*. Occij>ital process narrow, four times as 
long as broad ; b'asal bone of the dorsal spine elongate^ tiian- 
^ar, t^'o thirds as long as the occipital process, from wliich 
It is separated by an interspace. Body much elongate, its 
depth being one eighth of the total len^h (without cauaal), 
the length of the head being one fifth. Snout depressed, 
obtuse, ratlier broad, twice as long as the eye, which is of 
moderate one seventh of the length of the head. Mouth 
inferior, os wide as the broad snout. Teeth on the palate in 
an uninterrupted crescentic band, which is not much narrower 
than tliat of the intermaxillaries. Barbels very short and tliin, 
the nasal filaments extending not kyond, and those of the 
raaxillaries but little khind, the orbit ; chin-barbels still 
shorter. Dorsal spine not serrated, at least as high as the 
Wly; pectoral spine stronger, strongly denticulated interiorly. 
Adipose fin at least as long as anal. Caudal rounded. Uni- 
formly dark-coloured. 

One specimen, 104^ indies long. 

30. Maoi'ones {Lioemeia) louj]iiro$tris^ 

JAecaem kngiroetrU^ Gthr. Flph. v. p. H7 Febr.). 

JRhinoba^rus DumeriUif Ned. Tyd«cb. Dierk. (18*^4, April) p. 7. 

See Zool, Record, i. p. 165. 

The outer wall of the air-bladder is thicker than I have seen 
it in any other fish } it is comparatively thicker in old ex- 
amples (20 to 24 inches) than in younger ones. 

31. Mot/croms {Liocaasis) tmniatmy sp. n. 

I). 1/6. A. 18. 

Head nearly entirely covered with a thin skin above ; but a 
portion of the occipital process and basal bone of the dorsal 
spine is exposed and finely granular. Occipital process short, 
not longer than, and separated by an interspace from, the tri- 
angular basal bone of the dorsal spine. Body rather elongate, 
its depth being one sixth of the total length (without caudal); 
the length of the head is one fifth. Snout depressed, broady 
obtuse^ twice as long as the eye, which is ratner small, one 
sixth of the length of the head. Mouth anterior, the upper 
jaw being but Tittle longer than the lower. Teeth on the 
palate in an uninterrupted crescentic band, which is rather 
narrower than tliat of the intermaxillaries. The nasal barbels 
extend somewhat behind the eye, those of the maxillaries to 
the gill^pcning ; and the chin-barbels are about half as long as 

* thoa offering additional evidence of the trivial nature of the mus 
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the head. Dorsal spine not serrated, lower than the body : 
pectoral spines as long as, but stronger than, that of the dorm 
fin, strongly denticulated interiorly. Adipose fin shorter thin 
the anal. Caudal roundtjd. Dark brown, with a broad 
blackish band along the side of the body. 

One specimen, 6 inches long. 

32. Carasstm anratus^ L. 

Original form, with the colours as in Gara8$iu$ vulgaris, 
L. lat. 28. 

33. Oohio nigripinnis^ sp. n. 

Althoxigh this species lacks barbels, 1 nevertheless refer it to 
the genus Gobio — -Wcause it has one, and probably sometimes 
two small pharyngeal teeth in an inner whilst Pseudo- 

gobio has only one series of pharyngeal teeth. 

D. 10. A. 8. L. lat. 37. L. transv. 44/6* 

The height of the body is nearly equal to the leni^h of tlie 
head, and one fuurtli of the total (without c^audai). Hnout 
rather compressed, obtusely conical, longer than the diameter 
of the eye, whicli is one fourth of the length of the head. 
Mouth small, inferior; the lower jaw with the lips well deve- 
loped, interru])ted at the symphysis. Suborbitals ^with the 
exception of the prcefubital) very naiTo>v. The origin of the 
dorsal fin is considerably newer to the end of the snout than 
to the root of the caudal ; ventrals inserted lielow the hinder 
half of the dorsal. (Jaudal forked. Pectorals rather shorter 
than the head, not extending to the ventral. There are three 
scries of scales betw(*en the lateral line and ventral fin. Light 
yellowish brown, with or .without large, dark, irregular, cloudy 
spits. I'J early all the fins are black, or at least partly black. 
(Generally a vertical docp-black sjiot on the shoiuder. Head 
and throat of moles during the spawning-season orange- 
coloured. 

Numerous examples, up to 5 inches long. 

34. Gobio ni^nsy sp. u. 

Without barbels, like the preceding species, and with the 
same dentition. 

D. 10. A, 8. L. lat. 35. L. transv, 3^/6. 

The height of the body is one fifth of the total length (with- 
out caudal), the length of the head one fourth. Snout not com- 
pressed, obtusely conical, scarcely as long as the diameter of 
the eye, which is two sevenths of the Ici^gth of the head. 
Mouth very small, inferior. Suborbitals (with the exo^tion of 
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the pneorbital) very narrow. Origin of the dorsal fin consi- 
deraDiy nearer to the end of the snout than to the root of the 
caudal; vcntrals inserted below the middle of the dorsal. 
Caudal deej)ly forked. Pectorals rather shorter than tlic head, 
extending to the vcntrals. There arc two series of scales 
between the latt^ral line and the ventral fin. Back with a 
light reddish tinge, below silvery ; a silvery blue band along 
the middle of the side. Dorsal and caudal faintly dotted with 
blackish. 

Three specimens, 2| inches long. 

' 35. Ps(udogobio sinensib (Kncr). 

Wliethcr this species or one of the other gudgeons common 
in C5hina has been mentioned by Basilewsky under the name 
of Oobio rirularisj will be a question open to discussion, 
although of but little importance, 'jlie fact is, Basilewsky 
was unable to charactcriase the fishes observed by him ; whilst 
Kncr has given a scientific descriiition of this species. There- 
fore I adopt the name giv<‘ii hy the latter. Ncitlier Kncr nor 
Bleekcr has had adult examples ; but Mr. Swinhoe has sent 
immature as well as mature individuals in considerable number. 
This species attains to a length of 5^ inches. In adult males 
the dorsal fin becomes very nigh, higher than the body, with 
rounded upper margin ; like the aiuual, it is omamentea with 
numerous short bbek streaks, arranged in bands. The anal 
extends to the caudal. Most of the scales have a brownish 
dot at the base, and also the snout is dotted. The blackish 
spot at the base of the caudal fin disaj^pears. 

36. Pseudonisbora parva^ Schlcg. 

m 

37. Mffloleucm (Pthty^s, Banil. 

The L«umcua alkiovg of Basilcwoky i« clearly the type of 
a distinct genus, for wnich I propose the name of Myloleucus^ 
and which is charact( rized by extremely broad, molar-like 
pharyngeal teeth, in ft single series. 

36. Otmvpharyngedon idelhu^ 0. & V. 

39. Aoanthorhodeut Umttmalu, sp. n. 

I). 18. A. 13. L. lat. 36. L. tnuunr. 3i/6. 

Bftrbels none. The height of the body is contained twice 
and one fourth in the totftl length (without caudal), the-lcn^ 
of the head four times. Snout shorter tlian the eye, the dia- 
meter of which is one third of the len^ of the he«i, and a 
little less tlian the width of the interomtal space. The origin 
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of the dorsal fin is midway (or nearly bo) between the end of 
the snout and the root of the caudal ; its last ray is opposite to 
the fourteenth of the anal fin. The second ray of me dorsal 
and anal fins is a strong spine ; but sometimes the dorsal spine 
terminates in a flexible top*. Pectoral extending nearly to 
the ventral. There are five longitudinal series of scales 
between the lateral line and ventral fin. Dorsal and anal fins 
with two rows of white spots, which are on the rays them- 
selves, and particularly distinct in males on the dark groimd- 
colour of the anal fin, which has also a white margin. 

Four examples, up to 5 inches in length. 

40. Acunthorhodeus atranalis^ sp. n, 

D. 14-15. A. 12-13. L. lat. 35. L. transv. 5^/6. 

Barl)el8 none. The height of the body is tM’O fifths, or a 
little less than two fifths, of the total length (without caudal), 
the length of the head a little less than one fourth. Bnout 
shorter than the eye, the diameter of which is rather more than 
one third of the length of the iicAd, and somewhat less than 
the width of the interorbital space. The origin of the dorsal 
fin is midway between the snout and the root of llie caudal ; its 
last ray is opposite to tlie eighth of the anal fin. The second 
ray of th(‘> dorsal and anal is a strong spine. I^ectoral extend- 
ing nearly to the base of the ventral. There are five and a 
half longitudinal series of scales between the lateral line and 
ventral m. Dorsal and anal rays longitudinally edged with 
black, these black streaks being inteinrupted by two whitish 
bands crossing the rays. Males with a more or less extensive 
deen-blttck broad margin of the anal fin. 

N umcrous examples, males atid females with the egg-tube, 
u[)wards of 3 inches long. 

41. Achilognathiis harbattdns^ sp. n. 

D. 13. A. 11. L. lat. 36. L. transv. 6/6. 

A pair of veiy short barbels. The height of the body is two 
fifths of the total length (without caudal), the length of the 
head a little less than one fourth. Snout a little shorter than 
the eye, the diameter of which is one third of the length of the 
held, and equal to the width of the interorbital space. The 
origin of the dorsal fin is somewhat nearer to the r<K>t of the 
caudal than to the end of the snout, a little behind the root (rf 
the ventral ; its last ray is opjwsite to the ninth of the ana) 
fin ; its second ray is stiff in its basal half, but flexible in ite 

* I hum no doubt that the AewUhorhodeni*>»pedfi% will be raieived to 
jichvoyvafhuf before long. 



249 


OoUecHon Chineae Ftehea. 

upper half. The second anal raj is stronger than the second 
01 the dorsal^ spine-Ukc, but flexible at the ton. Caudal flu 
forked. The jicctoral fin extends nearly to tne root of the 
yentral. r^ateral line but slightly Ixint downwards. There 
are four longitudinal series of scales between the lateral line 
and ventral fin. Silvery^ a narrow bluish band along the 
middle of the aide of the. tail. Each dorsal ray longitudinally 
edged with black ; anal tin with two bands composed of short 
vertical blackish markings. 

An adult female is 3 inches long. 

42. lih/nJem ovellatas^ Kner. 

43, Opaariichfhys acuiiphimSy Blkr. 

44. OpsanicltihyR htJenSy sp. n. 

D. 10. A. 13. L. lat. 44. L. transv. 9/5. 

Moutli wide, the maxillary extending bejrond the front 
margin of the eye. 'J'hc end of the lower ^aw is received 
in a notch of the upper, and has on each side, in frontL a 
notch to rectnve a strong projection of the upper jaw. The 
diameter of the eye is contained nearly five times in the 
length of the head, and once and two thirds in that of the 
snout* Anterior anal rays rather elongate, but not extending 
to the caudal if laid backwards* Origin of the dorsal oppo- 
site to tliat of the ventral, and ncaivi* to the root of the 
caudal tlian to the end of the snout. Oaudal deeply forked. 
The pectoral dm*8 not extend to the ventral. The length of 
the head is contained thrice and two thirds in the total 
(witlKiut caudal), the height fd* the body live times. Hub- 
orbital ring broad, its width below the orbit being rather 
more tlian one half that of the eye. Snout without grooves 
or pores. Uniform silvety. 

One specimen, 4 inches long. 

45* SqnalirJHirbm cnrriculnay Rich. 

46. HypophthalmiohUiffB vohilia^ Gray. 

47. Chanodichthya pehinensiay Basil* 

48. Hemiculter leucfacxtluSy Basil. 

ToxxBfiAMis (g. n. Abramidin.). 

Body elongate, much compressed* the entire abdominal 
edge being trenchant. Beales of mouerate sine ; lateral line 
i^t downward behind tlie pecfriral, and rising again to the 
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middle of tlu' tail behind the anal. Mouth oblique, lower jaw 
prominent; barbels none. Dorsal fin short, with a sfrona 
serrated spine y placed above the interval between ventral and 
anal; anal fin long, many-rayed: caudal forked; pectorals 
long. Pharyngeal teeth in a double series (5 . 2). 

49. Tojcahramis Swinhonisy sp. n, 

D. 10. A. 20. L. lat. 62. L. transv. 9/4. 

The height of the body h contained four times and two 
thirds in th(‘ total length (without caudal), the length of the 
head four times and a half. Snout shorter than the eye, 
wliich is two seventlis of the length of the head, and more 
than the width of the interorbital space. Upper profile of the 
head and nape straight ; tip of the snout nearly on the same 
level with the upper maigin of tlie eye. Mouth narrow, not 
extending to the front margin of the orbit. Origin or the 
dorsal midway between the root of tlie eaudal and the eye. 
Peetoral just reaching the ventral. Silvery. 

Numerous examples, to 4 inches in length. 

50, Culter hrevicattday Gthr. 

61. Misgurnm anguilUcmidatuSy Cant. 

52. Coilia nmvsy Schleg. 

53. Salaiix e/unenaisy Osls'ek. 

54. Mo7iOf)tems jaxHmensUy Lac. 

55. Anguilla bengalensisy Cray. 

56. Triaeanthvs hreidrostrisy Schlcg, 

67. Tetrodon ocellahiSy Osbeck, var. bunaculata* 

58. Acanthias vulgaris., Tlisso. 

59. Paephvrvs gladiusy Martens. 

An example nearly five feet long, sent by Mr. Swinhoe, 
and several others obtained nearly at the same time have en- 
abled me to make an autoptical comparison of Pohodon ghdim 
witli r, folium', and I have convinced myseli’ mat there axe 
Bufiicient grounds for separating the former in a distinct genuSy 
for which 1 propose the name Paephtruo *, and which is 
distiiignished oy comparatively short gill>ral^ers in moderate 
number j and by enormously develojied falcra ; they 4ure of 
larger size and m less number than in any fossil Ganoid. 

* From pebble. 
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XXXIL — Eemarks on certain Speciee of Mollmca described 
and figured in the ^ MicrodmitU Stediterranea ’ of Prof 0. O* 
Costa, By the Marquis dk Monterosato, (Gonununicated 
bjJ. Gwyn Jeffreys, F.K.S.) 

S Thk work referred to hy my (jorreBpondent purports to be a 
escription of a few well-known or entirely unknown minute 
and microKCopie animals of the Mediterranean. I'he first 
volume only was j)ubli8lied in 1S61. The Marquis is 
thoroughly aequainted with Mediterranean shells, perhaps no 
one more so j and the following endeavour to identify certain 
obscure Hpecies is of considerable value. — G, J.] 

1. Trochns thganiissimus^ p. 65, tav. ir. f. l,«aA/a<At7da qmdri- 
carlnaia^ ifrocchi. 

2, Trochm horridm^ p. 50, t. ix. f, 0, a, A, c, a Craspedotus Tinei^ 
Caloaro, juv. 

3. Marecc sjnnutmus^ p. 56, t.ix. f. 2, o. A, a* Pseudimureic hroeteatxts^ 
Ur., var. BaheJis, Roquion. [I should be inclined to refer this to 
the Murex hthricatus of Brocchi, lamelhstts^ Cristotbri and 
Jan, var. Bahelis. — J. U. J. | 

4. Murew rugulosuSt p. 67, t. ix. f. 4, a, A,bbs M, criatatuSy Br., var., 
juv. 

5. Solarwm calcar i j». 58, t. ix. f. 6, a. A, r, « Turbo nujoam, Linne, 
juv. 

0. Murdiisiniia^ p. 60,1. ix. f. 3, »» TurritdJa irlplicaiat Br., pullus. 

7. Seissurella decipieus, p. Gl,t. x. f. 1, A, ss S, B^Orhigny, 

var. ecostata* [Var. heviyata, D’Orb. » striatvla^ Philippi. — 
J. G. J.] 

8. Semwrella dng^data, p. 61, t. xii. f. 8, A, B, and f, 9, A, B, aa 
Sdhismopf elegans^ B’Orb, [ Schismope em/utata, not D’Orbigny's 
species, which belouge to the genus Bcisaiirrlla ; and I would add 
ware 10, A, which does not seem to have been noticed by ('osta. 
—J.G.J.] 

9. Sdsmrella p. 62, t. x. 0g. 2, B, es B, coBtata, B’Orh., 

var. ehvaia, [S. plimta^ Ph. — J. U. J.J 

10. Hdkriella coaUitafa, p. 63, t. x. f. 3, A, B, C,x: Craapedotus 
Tind^ Calc., puUua. 

11. HeUeMa mutahitia, p. 04, t. x. f. 4, A, B, C, and f. 5, A, B, C, 
mOydMrema OtUlerianumy Clark, and 0, nitenSf Ph. [1 cannot 
agree with these determinations, unless the author has made a 
mistake in the description of the sculpture as well as in the figures. 
-J.G.J.] 

12, Spirolumm mediterraneum^ p. 66, t. xi* f . 2 & 4,»i Comm 
traehmp Montagu, puUua (J effr.). (O'. glabnm, fry : see ‘ British 

Conchology/ vol. v. p. 209.--J. G. J.'j 

13. Airnnenieirlna pnkhclla, p. 71, t. xii. f. A, B (a sinistra), «> Ho* 
madeffgra rota, Forbes d: Hanley (Jetfr.), [A* paucirostata, p, 72, 
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t xi. f. 1, a, h, is apj)arently a younger state of the same spooies. 
A. simpleo'^ p. 72, t. xi. f. 3, a, h, is Homalogyra Ph* — 

J. G.J.] 

14. Ammonkertiux mutahilis, p. 72, t. xii. f. A, B (a doxtra), w iSWof- 
rium fallaaoaumt Tiberi, pullus. 

16. Protomedea elata, p. 74, t, xi. f. 6, a, b, c, tm Embolus rostraJist 
Souloyet. 

16. Protomedea omnt4i^ p. 74, i. xi. f. 6, a, 6, e, =ss (hpuhis hunyarieus, 
L., juv. 


XXXni. — On the Black and Aahy-^gce.y Douhh-^horned 
Asiatic Rhinoceroses (Ceratorhinus Bumatrensis, 0. niger, 
and C. lasioti«). By Dr. J. E. Grav, 1‘^.K.S. &c. 

SiNCK I described the skull of the block double-homed rhino- 
ceros from Malacca as fl niqer^ and figured its «kuli, the third 
part of the ^ Proceedingfl of^ the Zoological Sixjiety * for 1872 
and the first part for 1873 have appeared, both coniaining ob- 
servatiouB on this animal. 

The Secretary to the Zoological Society describes and figures 
the black rhinoceros from Malacca (P. 7u 8. 1872, p. 790, 
t. Ixvii.) and figures the head in detail (p, 793.f.4&5). This 
animal was purchased by the Museum when it died ; and its 
skin and skeleton have been proaerv<»d ; and it was on its skull 
that 1 established Ceratorhinus niyer, 

Mr. Garrod (P. Z. 8. 1873, p. 92) published a paj)er on the 
visceral anatomy of the above animal, illustrated with several 
interesting woodcuts. Mr. Bartlett (P. Z. 8. 1873, p. 104, t. xi.) 
gives an account of the* birtli of a young specimen, and a figure 
of it when it was two days old, and some details of its feet and 
tan* This specimen was born on board the ship at the Yio 
toria Docks, when its mother was being transferred from 
a vessel that brought it from Singapore to send it to the 
United States. The mother and young were both intensely 
black. 

The SecretaiT of the Zoological Society, Mr. Garrod, and 
Mr. Bartlett all call this black rhinoceros jS. mnuxtrmms^ 
Cuvier,” though Mr, Bell distinctly says that the Sumatran rhi- 
noceros he described, whicli is the tyj)e of the Sumatran 
species, is brownish ash.” 

Mr. Garrod observes that the skull of the skeleton of the 
aged animal of R, sumairensis in the College of Surgeons* 
brought by Baffles from Sumatra, difiers materially in several 
points from the skull of the black rhinoceros, and also that 
another skull in the College of Surgeons, from Raffles, agrees 
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with the head of C, Imwtis of Dr. Sclater in \mr)g broader in 
the parietal rcfifiona. 



founded, differ from the Hkull of the animal that the Secretary 
tr) the Zoological Society haH called 7?. sumafrensis by the venr 
charocterft that he himself reprenenta an occurring in the heads 
of his JR. ntumatreHHtH and IL hmotis. 

Ih*. Andei*8on, in the ^ IVocwlings of the Zoological So* 
ciety/ 1872, n. 129, deaerilies a female rhinocero*^ from Chit- 
tagong, which he names RhtnocrroH mmatrensiH^ (!uvier, as 
ashy grey,” and covered with bristles nboiii an inch in length, 
and long drooping hair on the margin of tlie ears. "J'he speci- 
men described by Dr. Anderson was purehased by the Zoolo- 
gical Society, and is noticed and figured by the Secretary 
under the name of Rhinoceros lasiotis (P. Z. S. 1872, p. 493, 
t. xxiii.). The animal is represented on this jdate, I am in- 
formed, far darker than it is in nature ; and in pp. 791 & 792 
the ear and crown and side of the heat! of this animal are 
figiped to show its diatin<»tness from the black rhinoceros^ 
which the Secretary erroneously calls R. sumatrensiSy over- 
looking the fiu*f that l\lr. Pell, who originally described the 
Sumatran rhinoceros, especiallj)r says the mule is browiish 
asW’ and the female more ol a lead-colour.” 

The hairy fringe on the ears is i ommon to both species ; 
and I am told that the length of the fringe differs at different 
periods, and often is not of the same length on the left and 
ri^t ears. 

1 think all this proves that the Secretary to the Society has 
renamed the Sumatran rhinoceros described by Bell, Raffles, 
and Cuvier, and has applied Cuvier’s name to a new sj>ecies, 
which I have called, from its very decided difference in ecdour, 
Oeratorkinus niger. 

XXXIV , — Descriptions of new Species of FossnrtaJ Ili/meno^ 
ptera*in the Collection of the British Mmeum^ and of a 
Species of the rare Gmm Iswara belonging to the Family 
DorrlidaB. By Fuederick Smith, Assistant in the Zoolo- 
gical Department of the British Museum. 

Family BorylidiB. 

Genus IftWiiRA, Westw. 

Iswara fasciataM 

Male. Length 6 lines. Black, variegated with yellow and 
Ann. & Mag. N. Hist. Scr.4. Fo/.xii. 18 
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white spots and fasciai, wifli the legs entirely pale. Head 
black : antcimte fulvous ; the scape in front, the (dyi^eus, and 
maiidiblt'H yellowish white ; the tips of the latter ferruginous. 
Thorax black : the pi'othorax, a lai^ge square Hj>ot tridentate 
at its anterior margin, the tcgula?, Hcutellum and postscutellum, 
a large subquadiatc macula beneath the uings, atid the legs 
pale yellow ; the (’Oxa? and femora at their base above more 
or less fuscous; wings hyaline, the nervures of the anterior 
pair black, those of the posterior pair fuscous. Abdi>mcu 
black : the first segment with a white ajiical fascia, on tlie 
other segments it is basal, broad, occupying two thirds of the 
s(5gmentH, and eacli fascia is narrowed in the middle, btdng 
angularly incised at the posterior margin ; beneath, tlie fascitu 
on the segments are very deeply incised and bi*comc oblong 
divergent macula?. 

i/oA. Sind. This spi'cies is in the Indian Museum. 

This genus was established by Prof. Westwood in the new 
series of the Transactions of the Entomological Society of 
London, vol. i. ; a figure of the type, Inwara futewty is given. 
This Indian genus is at once separated from the other gemera 
of the family of Thynnida^ by tlie fonn of the marginal cell 
of the anterior wings, it l>eing truncate at the ajiex, and emit- 
short apiiendicular vein. 

Family PompilidsB. 

Genus S alius, Van dcr Lind. 

Saltufi hijnmetatus. 

Mah. Length 4 lines. Black, smooth, shinuig, and im- 
punctate, with a subovate white spot at the lateral angles of 
tlic metathorax. Head ovate ; the antennie inserted on each 
side of a prominence above the clypeus, the prominence has 
a central impressed line ; a minute white line on the face at 
the lower orbits of the eyes. Thorax : the posterior margin 
of tlie prothorax siibangular ; wings slightly ruscous, with the 
apical jiortion of the anterior pair darkest ; the intermediate 
and posterior tibia) and tarsi with a few fine short spines. 
Abdomen as long as the head and thorax united. The entire 
insect with a fine changeable hoaiy pile, which is only ob- 
servable in certain lights. 

Tuscany. 

This species agrees with tlie Saltns fteospunctatus of St. 
Fargeau m having two white spots on the metathorax ; but it 
has no trace of the large white spots, on the second and tliird 
segments of the abdomen, which distinguish that insect, St. 
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Fargeau does not mention any 8})0ts on the face of aexpunv^ 
tatus : that ajx^cies is found near Paris ; K* bipanctatm may 
prove to be an extrenu' variety of it. 

Saiius dormlis. 

Female, JiCngth 4 lines. Bhu'k, with the pro- and ineta- 
thorax red. ''Fhc anterior margin of the clypeus and tins of 
the mandibles ferruginous. Thorax : tin* metatlmrax with the 
posterior lateral angles jwodueed and spinifonn ; the wings 
slightly fuscous, tin* nervurcs black ; the calcaria at the apt'X 
of the tibia? white ; the intermediate and posterior tibia*, and 
tarsi with a few slight short spines. Abdomen : the base, the 
apical margins of tin* lirst ainl second segments, and the basal 
margin of the latter also, with silvery-white pubescence. 

IJiih, Angara (Siberia). 

Genus Chirodamcs, Halid. 

Head narrower than the thorax, convex in front ; antennae 
short, thick, and convolute in the female; labrum exposed. 
Thorax : nairowed anteriorly from the base of the wings ; 
prothorax sliort and transverse; the metathorax short, not 
abruptly truncate, the margins l)eing rounded ; wings with 
one marginal e(tll, pointed at its apex ; tlirec submarginal 
cells ; the first one third longer than the tljird, which is nar- 
rowed towards the marginal one ; the second much narrower 
than the third, and subauaiiratc, lx*ing a little longer than 
broad ; legs of moderate length, anterior pair raptorial, short, 
and incrassate ; the claws stout, with a large pul villus between 
their fork. Otherwise as in the genua Pompilm, 

Mr. Ilaliday has not given any characters whereby to di- 
stinguish the insects belonging to this genua ; they are, how- 
ever, indicated by him in his remai’ka. It will Ik* seen that 
the characters whicli separate this genus from that of Plantcepa 
are the narrow head, non-promiin*nt eyes, and the wings having 
three submarginal cells, and the conspicuous distinction of 
having the front of the head convex. The abdomen is of the 
ordinai^formof Ihtnpilm. convex, and in no degree compressed. 
As indicated by Mr. Ilaliday, the situation of this genus is 
next to Planiceps, 

Ohirodamva diatinctas. 

Fmnle. Length 6 lines. Black : the head, thorax, and fe- 
mora with long erect black pubescence, not.veiy dense. The 
eij^ua widely truncate, the truncation slightly incurved ; the 
labmm aubangular; the apical portion of the mandibles fer- 
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ruginoiift. The posterior marpn of the prothorax anfi^latc^ ; 
wings slightly fuscous ; tlic kncHss, tibia*, and tarsi reddish 
yellow. Abdomen Hubsessile, smooth, and shining; the two 
api(*al segments with a few long, erect, black hairs. 

JIah, Chili ((Joquimbo). 

In the collection of the British Museum there is a single 
example of this Insect, and three of the ^ical species (O. 
Khigtiy llaliday) — two from the Straits of Magellan, and one 
fronl Haliia Blanca, North Patagonia, Argentine Confederation. 

(leiiuH Mvonimia, Sliuek. 

This genus was proposed l\y Shuckard in Lardner’s ^ Ency- 
clopa*dia,’ publihlied in 1840 ; he gave the name, and pointed 
out sufficient characters for the disci iminatioii of the s|>ecieB. 
In 1855 1 gave fuller generic distinetifms ; inconsequence, 
some authors adopt the giuius as being mine: others adopt 
the generic name proposed by Dahlbom, namely Ihmipemis. 
which appeared in 1845. The name pro])oaed by Shuckara 
must take precedence, it having the priority of date. 

Mygnimin helUeoaa, 

Male. Length 15 lines. Black; the antennas, clypous, la- 
brum, paljii, mandibles, tibia*, and tarsi femiginous ; wings 
dark fuscous at their base and apex. The clypeus truncate 
ant(‘riorly ; the mandibles black at their aj)ex ; the scajie of 
the anteiinie black ab<)\e. The pro- and metathorax with thin 
short 1)lack ])ul»c8ccneo ; the nu'tathorax trunoat(», the mar^n 
of th(‘ Inincation elevated, with a transverse shallow striation 
ab<jve, and an abbreviated impressed longitudinal line in the 
middle at the base ; wings olack at their base, becoming 
lighter at the base of the first discoidal cell, from thence it £ 
flavo-hyaline, the ajiical margins of the wings having a nar- 
row fuscous border ; the nciwures are pale ferruginous in the 
subhyaline portion of the vvdngs, and black in the darker part. 
Abdomen with the base shining, beyond opaque. 

llah, Bengal. 

Myffuimia swmsatina. 

Female. Length 9-12 lines. Black; head, legs, anterior 
part of the thorax, and two apical segments of the abdomen 
ferruginous; tlie ferruginous parts have a fine short bright 
golden or fulvous pubescence. The mesothorax at the sms 
and beneath, and the metathorax entirely, black ; the latter is 
usually more or less ling(»d with ferruginous above at the 
base, truncate at the apex, and transversely irregularly stri- 
ated, the lateral margins sharply elevated; the coxm and 



257 


of Fosaorial llt/menopUra, 

trochanterft black ; wiugfi dark fiiJAcoua aiid with a purple 
iridescence in certain liglits. Abdomen subsessile, obscurely 
blue, and with a fine obscure purple pile or bloom. 

Hah* India (Bombay Presidency). 

This species, together w'ith M* perplejra of India and M* 
of Africa, belong to a section having the abdomen 
sessile or subsessile. 

Mygnimia Urta* 

Female, Length 7-8^ lines. Black : head, thorax anteriorly, 
legs, and alxlomcn, except its base, retldish yellow ; wings dark 
fuscous, witli a j)ur})lc and violet iridescence. Antenna* pale, 
ferruginous. I'horax : the pro- and mesotliorax above reddish 
yellow, the latter more or less black at its anterior margin ; 
the tegula* ferniginous ; the metuthorax truncate, and trans- 
versely and irregularly striated; the coxae and trochanters 
black, with their apex feiTUginous. Abdometi smooth and 
shining ; the basal segment black with a blue tinge. 

Jlah, Birmah. 

Mygn im !a i ntennedia . 

Female, licngth 18 lines. Black; the head, pro- and meso- 
thorax, and the legs, exeept the coxce, trochanters, aiid base 
of the femora, re<laisli yellow. The antenna* yedhns ; tips of 
the mandibles black. The anterior margin of tin* ph»- and 
niesothorax more or less blackish ; the nietath(»ra.\ hlaek, 
truncate posteriorly, and transversely striated ; tlu* witigs flavo- 
byaline. Abdomen smooth and shining. 

Bab, N. India; (Jeylon. 

The Sphex flava of Fabricius very closely rcseinblos this 
8|)6cies, which occasionHlly has the apie^il segnnmt more or 
less yellow, but its metathorax is always black ; the wings 
have their apical margins only o<*ea8ioiially very narrowly 
bordcrcnl with fuscous : the N. Jlavus [Ptmpihis Jtavm of the 
^ Systema Piezatorum ’) has the thorax redaisli yellow, except 
the pectus, which i.s black ; and the species is smaller, varying 
from ten to twtslvc lines. 

MygnimUi vitripmnis. 

Female, Length 14 lines. Black; the antenum obscurely 
ferruginous beneath ; the cly oeua with scattered fiiu* punctures, 
and its anterior margin slightly emarginate ; the clieeks and 
the sides of the thorax with short tliin black pubescence ; the 
metathorax obliquely rounded, the sides margined, trans- 
versely striated, most stnmgly so at the lateral margins ; tlie 
wings dark brown, and liaving a brilliant lustre of coppery 
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and jmrplc tints above and also beneath. Abdomen smooth^ 
shining bluo-blaek, and witli fine scattered punctures. 

The male resembles the female in coloration, the abdomen 
being of a brighter blue. 

Ila/), Sumatra. 


Mf/ffn imui pHTpureipennis, 

Female, Length 12 linos. Black; the head, pro- and moso- 
thorax blue, with tints more or less vivid in different lights ; 
the logs partaking of tints of blue and |)urple, sjunoso, the 
posterior tibia' with a double row of strong serrations; the 
metathorax with raised lateral margins, and witli irregular 
transverse carina' ; the wings brilliant purple. Abdomen 
smooth and sliining, and with vivid changeable tints of blue 
and ])urple. 

The male resembh's the female, but has the legs less flpi- 
nose, and the posterior tibia* not sen*ated. 

Ilah, flava. 


Mygnimia Viomeutosa, 

Male, Length 18^ lines. Black, with brown wings, the two 
a])ical segments of the abdomen pale. Head and thorax of a 
v('lvct-black, the latter covered above with a short black pile ; 
the elyjieus tnincate, the labrum rounded, its margin with a 
binall notch in the middle, and narrowly and obscurely fer^ 
Tuginous. The postacutelluni compressed and forming a small 
fen-uginous tuliereh* ; wings dark brown, darkest toward their 
base, their apical margins with a narrow pale border. Abdo- 
men smooth and shining towards the base, and velvet-black 
on the fourth and fifth segments, the two apical ones of an 
olive colour, and covered with a short hoary pile. 

Ilah. Bonieo. 

This fine s|)ccie8 was obtained 1‘rom the late Dr. Ormerod* 
Mygn i mia puleh npemnis, 

Femak. Length 13 lines* Black; the cheeks and thorax 
with thinly scattered black pubescence, the coxae also pubes- 
cent ; the clypeus narrowed anteriorly, where it is truncate 
and slightly emarginate ; the mandibles ferruginous at their 
apex ; the legs spinose, the spines short, thieJely set on the 
tarsi ; the posterior tibias with a double row of serrations : 
the inetathorax pnlniscent, and, posteriorly, with a few lateral 
tuinsverse elevated lines; wings very dark brown, with a 
vivid tint of green ; the apical and poftterior margins narrowly 
purple. AMomen smooth, slightly shining, and finely, but 
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not vei^ closely punctured, having, in certain lights, obscure 
tints of blue and purple. 

Hab. Philij)pine Islands. 

Mygnimia austrahmir, 

Ft^nah, Length 14 linoH. Head, thorax, legs, and apical 
sogmeiit of the abdomen fernaginous ; thes clypeus truncate ; 
the tips of the inandibleH, the pectus, and base of the posterior 
eoxu' black ; the tihia^ and tiirsi with short spines, the poste- 
rior tihim wifli a double row of serrations 5 the mesothorax 
witlv a longitudinal t)lack stripe on e 4 ich side ; the wings fulvo- 
hyaline, the nervures ferruginous ; the metatliorax truncate 
and transversely striated. Al)domeii black, with tints of blue, 

IHie nial(*. is both coloured and sculptured liki* the other sex. 

//aft. Nortli-west coast of Australia. 

This is the only known species of the genus from Australia. 

Family Sph^d®. 

(jenuK Ammopuila, Kirby. 

Ammophila apinoHa, 

Female, Length 12^ lines. Black; the petiole and legs 
red; the spines on lint tihiai and tai’si black. Head sint>uth, 
the cheeks shining; the face with silvery pile; th(‘ elypeus 
thinly covered with erect black hairs ; tlie scape of the atitennss 
bright ferruginous. 1 'horax : transversedy striated above ; the 
vnesothorax with a central longitudinal cliannel which runs 
from the anterior margin to the middle of the tUsk ; the scutel- 
lum longitudinally striated ; the central portion of the nietath 
rax rugose, the sides striatm ; the coxaj and trochanters black, 
the legs bright red ; two or three of the apical joints of the 
torsi fuscous or black ; the wings subfiyaline, the nervures 
ferruginous. The abdomen blue-black ; the apical segments 
with a changeable cinereous pilosity. 

Bah, Hong Kong. 

AmfMjphila Imvioeps, 

Female. Lengtii 9 lines. Black ; with the legs and abdo- 
men, except the two apical sclents, ferruginous. Head 
smooth, slightly shining, and with distant fine shallow punc- 
tures ; the elypeus and lace anterior^ witli stronger and krger 
punctures, the former with a central depression. Thorax : a 
central impressed line in the middle ot the prothorax, which 
extends to the disk of the mesothorax, the fatter punctui^ • 
the scutellum and postscutelluin longitudinally strongly stri- 
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ated ; the enclosed space on the metathoraac above twuMveraely 
striated^ coarstdy so in the middle^ and finc^ so at the sides ; 
beyond tlie space it is rugose ; the wings subhyalinc, the ner*- 
vures black ; the coxfe and trochanters olack. Abdomen : the 
base of the second joint of the petiole black. 

Hob. Santiago. 

Ammophila harhata. 

Female. Length 13-18^ lines. Black ; the wings hyaline, 
their apical margins fuscous beyond the apex of the marginal 
cell^ the fuscous border sharply defined. Bead ; the face and 
cheeks with silvery pile, and covered thiiilv with long black 
hairs. Thorax : very thinly covered with hoary pube^ence ; 
a silvery spot at the posterior margin of the prothorax ; the 
tubercles, two oblique strij^ at the sides of tne thorax, and 
the ai)ex of the metathorax silvery: the coxse, trochanters, 
and femora beneath covered with cnangeable silveiy pile; 
the prothorax coarsely transversely striated ; the mosothorax 
with a central longitudinal impressed line, and transversely 
and coarsely striated, the strise punctured ; an elongate smau 
space before^ tlie scutellum punctured and witliout striie ; the 
scutcllum longitudinally punctate-striate ; an elongate anralar 
space at the oase of the metathorax rugose, on each side of 
which is an oblique striation. Abdomen black, with a blue 
tinge, the petiole two-jointed. 

Jim, Mexico. 

This siiecies closely resembles A. gryphus of N. America, 
California, and Texas ; but the prothorax is shorter, the sculp-* 
ture of the thorax coarser, and tne insect much more pubescent. 

[To be continued.] 


BIBLIOGRAPHICAL NOTICES. 

Jiesearches in Zoology, Illustrative of the JStrueture, Habits^ and 
Economy of Animals, By Josn Blaokwall, F.L.S. London: 
Van Voorst, 1878. 

That frequent inquiries should have been made &r this book, 
originally published in 1834, is, we think, sufficient proofs if any 
were wanting, of its value, and fully justifies Mr. NackwaQ in 
issuing a second edition, comprising," as he says, ** such additions aitil 
emendations as subsequent investigations have enabled me to effect/* 
For ourselves we have read through this work attentively, aofi 
b(wn struck with the amount of careful observation it eenbaimb 
still more with the wise caution exeroifwd wherever oistmM la 
made by the author to form conclusions from the ftuots obp^ed. Take 
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iifi an example of this latter feature only the very first essay in the 
volume, that on the migrations of birds. Then, as regards some moot 
points of natural history, the student will do well to turn fW>m the 
pages of his ** Wallace or Darwin and compare what they have said 
with what Bluckwall heiv) tolls us condorning the notes and instincts 
of birds in refereuco to the qUi*stion so often raised as to their being 
innate or acquired. The Cuckoo funushes the subject of a long and 
interesting article ; and when to this we add that other pages are 
imecially devoted to tho problems of birds bocoming torpid, deserting 
tneir young (like tbo Hwallow), and diving, as do many aquatic species, 
we have, while omitting to mention some shorter essays, said enough 
to show that the interests of the ornithologist have not been neglect^; 
and turning next (at page 1 84} to the growth of the Haimon and of 
the Howin, we may make the same remark also in reference to the 
student of fishes. 

Our space will only suffice for mentioning that the remaining 
pages are devoted chiefly to observations upon insects and Spiders, 
m which lost group we encounter BlaokwolJ upon a field of inquiry 
that, in the pages of this Journal and elsewhere, he may be said to 
have made peculiarly lus own. If any one asks himself, how tho 
gossamer spider manages to float through the air, or how the goo* 
metric speoies contrive to make their nets, he will turn in vain to 
many a goodly-looking volume of natural science or of comparative 
anatomy for any thing approaching an iutelligiblo or satisfaetory 
answer. But here, in Mr. Black wadi’s volume, the reader will find a 
iointion of much of, and moro than, wbat he is in search after. 
In many cases, too, hoth observation and dii^eet ea^eriment have heon 
brought to bear upon tho points immediatoly under investigation ; 
and it is by this double prooeas that our author detornanes the moans 
by which various anin^ adhere to or movo upon polished vertical 
surboes, and whether the poison of spiders is as fatal instantaneously 
to tbsir prey as it is oommonly supposed to be. A valuable paper 
on the structure and economy of spiders concludes a volume of no 
less than twenty-five separate essays, out of which we have, for the 
purpose of this cursory notioe, made mention only of a few. To the 
reader wo will only add, get the book itself. As a contribution 
to our sodogical literature of an independent kind Blackwall’s 
pages stand alone*-^ type the like of whioh we would, in this age of 
Improved biologioal apooulation, ^adly see more of. 

On some JtmarJhabh >br«ns of Amimul Ufofroim ^ Groat Doop off 
iks Norwegian Coasts, — I. from the l\>sihmwHs Mann*^ 

seripis of (he hUe Prof Dr, Miekad Bars* By Gnonon Oasrair 
Bias. CSiristiania, 1872. 4to, pp. 82, with six copper plates. 

Turn work is written in Engii^ with the dharaoters of the genoia 
apd species in Latin. It contains ihe descrij^ons of: — two speoias of 
Polysoa (1. ShabdapUwta mraUlU^ 2, Jnhtstra abgsskoh)j two 
iGcnwibra (L ToUia obtusa^ 2. PooAUiKa abyseioola); three 
iophora (1. DontaUum agffe, 2. IPrwpa tnebs, ffontooUs 
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two Annelida (1. UmhelUsylUs fa»ciaia^ 2, J^rampfUnomt pMkdla) ; 
two Anthoaoa (1. Mopnea horealiB^24 I?\mgiaeyatkm fragilU ) ; thjm 
( 1 . TrichoBteniTna hemisphasrieum^ 2 » Ciadorhiza ahy$$kola^ 
3. Byalonema lompsttimum). £ach speoies is illustrated by numerous 
beautiful %uros of the animals and their details by Mr. (George 
Sars, which are engraved on mx closely packed quarto plates. 
Many of the species desoril)ed were found and dosoribed by Prof. 
Sars ; and the account of them has been careftdly revised by his son. 
The work will bo continued if Mr. Sara can ** obtain the necessary 
amistance.’* It is to be hoped that the sale of so important and so 
rouHciontious a contribution to this branch of aoology will obtain 
sufficient support to enable it to bo completed. 


MISCELLANEOUS. 

On Nootiluca miliaria, Sur, By M. L. Cijeskowaki. 

M. CiRNKowsKi has found iVor<i/ucfl inilhris 'm abundance at Odessa, 
from which place it extends on one side into the Sea of Azov, and on 
the other os far as Smyrna. 

The only new information on the organization of the adult animal 
that wo ikd in his memoir is — the description of a papilla upon 
which is inserted the vibratile filament discovered by Krohn, and 
some details as to tlie movements of the protoplasm which take place 
in the interior of the nucleus. But the portion relating to the reprcK 
duction of this curious organism is of more importance, and contains 
interesting observations which extend and correct our knowledge on 
this subject. 

M. Cienkowski confirms the facte of reproduction by division do* 
scribed by Mr. Brigbtwell. This division is obserr^ both in en- 
cysted Noctiluc<is and in those which present the normal structure. In 
the encysted NocHIuccb the tentado ap|)ear8 before tho separation of 
tho two individuals is completed ; in the nmmal Nodiluea, on 
the contrary, two tentacles may be found at tne oommeneemoni of 
the period of constriction. 

Numerous observations on the regeneration of the different parts 
of the animal, checked by artifidd removals of larger or smaliar 
portions of tho body, have convinced M. Cienkowski that the forms 
described by Busch as young NoctUucai produced by an internal gem- 
mation cannot be so interpreted. They are simply portioni df 
protoplasm in process of reproduotion. When an individual has 
been deprived of a portion of its substance, it is able to oookplete 
itself. It would even seem that portions of protoplasm issuing ftnm 
the body under the action of compression may give birth to niil^ 
complete individuals. 

The author has followed more completdy than before*^ the moda 

* Cienkowski, “ U.bor Hohwnmefbildune bei Neetifim fMiWarti,” Anil. 

Tur nukr. Anirt, vii. (1871) p. 181. 
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of origin of xoooporos which arc found in great numbers in the 
oncvstcd NocHluco!. 

The encysted NociUvMs, which are met with at all periods of the 
year at the same time with individuals of normal organization; 
present the appeuronoo of sxiherical voiriolcfi, having neither the de- 
presrion at the bottom of which the month is situated, nor the tentacle, 
nor the tooth, but always poHsessing the nucleus and the streaks of 
protoplasm. 

Individuals arc met with showing transitions between the normal 
NocHluece and these vesicles, depriv^ of many of the oharooteristic 
organs of the species. The tentacle may disappear in a NoctHuea by 
its being drawn in ; it may also become completely detached in JVoo- 
iUucm which are becoming united. The buccal depression may also 
become effiriced in consequence of tbe approximation and amalga- 
mation of tlie projections which border it 

The zoospon^s originate at the surface of these encysted Noctilwa* 
by a development of tubercular prominences, which afterwards be- 
come cou8tri(*ted at th(*ir base and finally separate and swim away by 
means of a long cilium. 

First of all, four of these buds are produced at the surface (perhaps 
originally only two). They divide and become in a manner segment^ 
and increase in number until they form a sort of superficial disk. 
Wliile this phenomenon is going on, the protoplasm presses towards 
the side of the buds, leaving tbe other pi^ of the vesicle. 

The zoospores at the moment of their becoming detached are 
formed of an infialed hood, covering a flattened oval vesicle containing 
a nucleus. To the sides of this vesicle is applied a prolongation which 
is ooimeotod on the ono hand with the hood, and terminates in a fine 
point Id ono of the angles formed by the union of the prolongation 
a long cilium is inserted. In many cases also an immovable oylin- 
dricial i^pendage starts from the hood and extends in the direction 
of the of ^e vesicle. 

Cionkowaki was unable to keep those zoospores Hvi^ for more 
than 24-28 hours, |md oonsequontiy did not witness their transfor- 
matioii into iVocii/tJuf, 

Besides these zoospores, which may bo regarded as ropresentiiig 
the normal form, there may be found, attached to the surftioe of the 
NstsShsocs by a short slender peduncle, vesicles which are often fur- 
nished with a cilium, a short appendage, an acnleus, and a nudeus 
sending some protoplasmic filaments to the periphery. These bodies, 
which have more resemblanoe than the former to complete 
mav become detached and move in the water. Tbw ihrther ftile is 
itm unknown. 

The production of the zoospores in the seems to be in re^ 

lation with copulation ; this copulation may take pkoe betrWeen en- 
iqrsted or non-^cysted individt^* The eni^todmdmduak become 
united by the points which are nearest the nuclei. After a contact of 
one (Mrtwohoum, one or several small aperttues are seen at the spot 
where the union has taken dace ; and dirou|[^ these the fflamenis 
of the protoplasm combine. The amount of peribration increase^ and 
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gradually causes the disappearance of the partition which ei^)arated 
the two vesicleH. 

In the non-cncysted individuals nearly the same phenomena occur* 
*Thc two Nocti^ucix unite by their buocol notches^ which become 
gradually effaced; and tlie tentaolee diauppear, sometimes by boeoming 
detached, sometimes by their being absorbed into the body* 

Although M. Cionkowski has repeatedly witnessed all the phases 
of the copulation, and been able to preserve its products alive for two 
or three days, he has never seen in them any changes which would 
indicate a commencement of the formation of zoos^res. Neverthe- 
less the dimensions, and the lobatc form, of most of the vesioles borne 
by the disks of zoospores are iu favour of their relatiou to the products 
of copulation. 

It is difficult, however, to pronounce an opinion as to the nature of 
this copulation, which seems to have nothing to do with a sexual act, 
but probably facilitates the formation of zoospores and has much 
analogy with the formation of the plasmodium in the Myxomycetee* 

H. Cionkowski ooncludes, the sarcodic nature of the eouteutB 
of the JVortUuc<r, from the piesencc of the flogoUum discovered by 
Krohn, and, finally, from the occurrence of n reproduction by active 
zoospores, that this organism must take its place in the class of the 
FlagtiUat^ in which it should form a distinct grou|>^ in cotisequonoe of 
its striated tentacle. — Archivfdr mlkr^ Amt, ix, (1B72) p, 47; JKW. 
£7mt;.1873, Ball iki p* J(i7. 

Natal Spow/es* By Dr. J* E. Gray, r.E*S. ftc. 

In the Proc. Zool, Boc. 1873, pp. 17 d; 21, l)r. Bowerbank has 
described two sponges, w^hich he says were received from his friend 
Captain Charles Tyler, “ who obtained them from Port Eliaabeth.’’ 
Captain Tyler kindly informs me that he bought those sponges of 
Mr. Cutter. The British Museum had the first pick of this ooUeotion 
from Port Elizabeth, so that they are both in the British Museum* 

I. Leuconia glomerom, Bowerbank (P.Z. S. 1873, p. 17, t. iv.), is 
the same as the species 1 long ago described and flared tinder the 
name ci Aphrocera$ alckomu (P.Z. 8. 1858, pfll8, t. x.), from a 
specimen Dr. Harland rec^dvod from Hongkong ; but we have many 
specimens in the British Museum from Natal. 

2* T^irn', Bowerbank (P.Z. S. 1873, p. 21, We 

have several specimens of this interesting species in the Museum 
from Natal ; and Mr. Carter informs me that he can find no ditht* 
ence between it and the orumb-of-bread sponge (ifaftcAondMis 
^ntesa) of EUis, Johnston, and Bowerbatik, and it certainly oaimot 
bo more than a variety of that species. Dr. Bowerbank sagm tlsAt it 
is very like the typical species of the genus Oiocalypta* The genus 
Cioealypta has always been a puzzle to me. Is thed; also ctesmbod 
from a specimen of HiMchondria, which ho says is exceedingly 
closely allied to the Natal s^ies? 

It, M we have observed, NaUphynma tuhuh^ is a ilKsiyocMlin* 
dna, it is not strange that his Cioealypta should prove to be nowng 
but a common Jlalichottdriu patiieea. 
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Notts on a African ISqxtirr^ from Oaboon, 

ByBr, J. E. Geay, F.K.8. &c. 

Mr. Ansell hoB sent f^om the Gaboon to the Museum a small 
squirrel Ufhieh appears to be new to tho catalogues — 

Sciurus S^mr^fcL 

The ftir soft, olive, very closely and finely punctiilated with yellow. 
End of nose, upper lip, underside of head, neck, and body, and inner 
side of limbs white. Baok blackiBh, separated from the grey of the 
indes by a distinct margin, with an indistinct, pale, contr^ vertebral 
streak and a short broad streak on catch side of the upper pari of tho 
back. Toil blackish, with white and yellowish tips to the hairs, which 
form close, irregular, interrupted cross hands and a pole margin to 
the sides of the tail ; the hair of tho tail reddish at the baso, with a 
broad black band in tho contre and with pole tips ; of the end of tho 
tail nearly entirely black, without any pale tips. 

Jfab, Gaboon (Amtell). 

This apeoies is most like /Scusrus Imbclla., Gray (P. Z. H. 1 862, 
p, 180, t xxiv. ; Ann. & Mag. Nat. Hist. 1867, xx. p. 326), in 
colour ; but tho for is shorter and harsher, the central stripo is more 
indistinet, and tho lateml ones much narrower. Tho underside is 
white. 

Note on a Specimen of Macroxus annulatns, var. Frorei, from 
IfSanzilHxr. By Dr. J. E. Geay. F.tt.H. &c. 

Mr. Bartle Froro has kindly sent to the Museum the skin of a 
small squirrel from Zanzibar, which at first sight 1 was inclined to 
regard as a new species, on account of its distinct pale olive cheeks 
idiowing vivimy against its black whiskers, and the pale but bright 
orange-colour of tho underside of the body, rump, and inside of tho 
limbs, and of tbe pale rufous colour of the tips of the hairs of the 
tail fonning a pale margin on tho sides of the hinder half of the tail. 
1 at font proposed to it Macroxus Frsrei ; but on oomparing it 
with the speoimens of M. annulntus in the Museum (which genei^y 
has tho cheeks and underside white, and the tail pale varied with 
Madkish), I found one specimen, brought from Abyssinia by 
Mr* Blanford, found at an eLovation of 4000 feet, which had the cheeks 
and undendde of body reddish and the runm roddUb, approaching 
to bnt not near so wk and bright as the Zanribar specimen, ana 
the tall intonaodiata in odour botween tho Zanzibar and the oommon 
ftato of this species. There is in the Museum a specimen of 
Masroxus mmtatus brought by Mr| Jesse from Abyssima, exactly 
like the oommon colour of that spemes, which seems to bo common 
to tho west, south, and eastern parts of Africa. 

Sahii of Pandora. By Dr. J, E. Qeat, Ac, 

1 have often observed living speoimens of this animal lying in 
burrows of sand, as described bv ]£r. Mason (<Annals,* p« 184) ; 
but 1 cannot get at its natural habitat. The shells are only wadmd 
up there by the tide; andif do not get mto thsfr natimd aitua<^ 
Hon they me, and will be found with the valves gaping open. 
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On OenuB Oooanapia, Norman (Ehixooholina of Oocar Schmidt), 
By Dr. J. E. Ubay, F,R.S. &c. 

Mr. Norman, in his ** Report on the Bhetland Dredgings,” in the 
Report of tho British Associatioxi for 1868, p. 3B4, doscriles a genus 
under tho name of Oetanapia^ founded on a sjwnge which Dr. Bower- 
bank had described under the name of Dmwicidon Jeffreym ; and 
he considers a sj^ongo which Dr. Bowerbank referred to another 
genus and called Uodictya robnsta to be founded on fragments of 
the samo sponge. 

Dr. Bowerbank not only refers tho sponge and the fragments to two 
different genera, which, according to their characters, have a most 
distinct organic structure, but in tho specific character he describes 
Imdictya robvaUi as being possessed of simple bihamate retentive 
Bpiooloa, which he does not describe as existing in Dtttmaddon 
Jeffrey sit, 

Oscar Bchmidi, in his work on Atlantic Bpongos, published in 
1870, overlooking Mr. Norman's genus Oceanapia, republishes the 
sponge under tho name of JOiisoehalhut, and figures two species (It. 
divacea and R, caroita) which appear to be separated on very slight 
characters. 

Dr. Bowerbank, in the * Proceedings of the Zoological Hocioty ' for 
1873, describes and figures a species {Venmacidon A$tuh$a^ t. iv.) 
which he compares to D. Jeffrey mi, evidently mrgetting that 
Mr. Norman made this species into a now genus having a very 
peculiar eztenial form and habit. 

Sponges from Ceylon. By Dr. J. E. Gkat, F.E.S. &o. 

E. W. H. Holdsworth, Esq., has kindly presented the speoimons 
of sponges which he obtained on the t^earl-banks and on the beach 
near his house at Aripo, on the north-west side of the island of 
Cerion, to the British Museum. 

Ihos© specimens have been reported upon by Dr. Bowerbank 
(P. Z.S. 1878, p. 25), and four of them figured and described. 
Dr. Bowerbank oousiders thorn as belonging to 18 species. I dernot 
venture to give any opinion as to tboir distinctness ; but they appear 
to be s^orated on wonderfully slight characters. 

Mr, Holdsworth some time ago sent to the Museum a specimen of 
Xmospongia patelHformis in spirits from tho same locality (fee. ek. 

p, 82^. 

The sponge that Dr. Bowerbank has figured as the type of a new 
species under the name of SponghneUa Holdsmrthii (P. Z. S. 1878, 
t. V. and t. vi. f. 7) is the same bb Spongia papymoea, Esper(Pflan^ 
senthiere, paH ii. p. 88, t. btv. and t. Ixv. «), who reoeiv^ it ftmid 
tho missionaries Johm and Bottler, from Tranqnobar. !tte larger 
specimen is figured as attached to a pearl-oyster, on one of the Wnks Of 
which Mr. Holdsworth found his specimen ; but it is a very variable 
species, sometimes being cup-shaped, at others expanded and esr* 
like. This sponge has been formed into a g^xw under the nsnie e# 
Phylkspongia. It has vo^ little and quite a different 

atruoiuro to Spongionetla pvurhra, which is conmdered the typo of 
the genus. 
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Hr, Carter infarms me that the Haliphysema tuimlattm (P. Z. 8. 
1876, p. 29, t. Tii,) is a mawiTe form of his Dletyoc^lindrua of the 
BritUh ooaat ; the colour and spicules are nearly tlie same. There 
in, in the collection of Ceylon sponges, a specimen whose complement 
of spicules equals, if not surpasses, all sponges of its kind, Bee 
Mr. Carter’s description and illustration of this species, Ann. Sc Mag. 
Nat. Hist. 1871, vii. p. 268, 1. 17, from a small piece found on 
Eclijon 8par$^u$, Mr, Holdswortli^s spocimon is half as big as a man’s 
head. This sponge is my Jcftriius innominatus, 

Mr. Carter informs mo, hodiclya Domiam of this paper is no 
laodietya at all ! It is allied to liktyoeylindnin. It is of a ftbrous 
homy strueturo, the spicules in distinot fibres in little tufts on the 
surface at tho oiid, whereas Tsodlctya has no horny fibre, only 
cules matted into a kind of fibre with amorphous sarcode. ’Ais 
sponge is very abundant on the Pearl-banks ; indeed we have spe- 
cimens of it in tho Biiiisb Museum, presented by Captain Belcher; 
and I greatly doubt its being an unnamed spi'cies. 

Mr. Carter finds Sponyumdla baa a simple homy fibre, not enclosed 
in any sand or spicule, confirming its being papifracea of 

Esper. 

On Ursus euryrhinus, NUsson. By Dr. J. E. Gnir, F.R,8. <fcc. 

In the ‘Catalogue of Carnivorous Mammalia in the British Museum,’ 
p. 235, 1 referred to tho genus lielarct<n, with doubt, a bear described 
oy Prof. Nilsson in his account of Bwedish Mammalia, under tho 
name of (Jrsus euryrhinus, which bo described from a skull in the 
Museum of Lund, said to have come from Hungary. 

Prof. Nilsson, in February of this year, kindly presented to the 
British Museum a plaster cast of this skull, by whi^ I observe that 
the skull is evidently from au animal long kept in confinement, and 
mudh altered from its usual shape, so that 1 should be unable to 
determine to what species it really belongs, or even whether it is 
distiuet from the common European bear. 

(Balistes capriscus) at Weymouth, 

A specimen of tho file-fish was taken on the 14th of May off the 
PorOand Breakwater, on a pout-line baited with a lobworm, and 
has been sent to the British Museum by Mr. William Thompson, 
who has kindly made the following notes 

^^The fidi was 14^ inches long to the centre of the caudal fin ; 
the ieogib from the caudal to the extremity of the longer ouimr ray 
2 inehet* makiiif tho entire length ifiobes ; the greatest depth 
74 The odeur dark smoky grey, very much hJi^ter (almost 

White) on the under ports \ the two dorsal, the anal, and oaudal 
fins spotted, Hned, and Uotehed with ultramarine blue,’* Mr« 
*^oiupson observes that the illustrations of Couch and Yarrell must 
have been taken from a fish that hadlod^ the outer ray of the caudal 
wbi<^ is the ^sse with Couch’s specimen which he sent to the 
British Museum^ Mr. Thom^n sam that he has taken two sn« 
ehu^i a seadamprey 14, and a sana^launoe 124 inebos long. 

The file-fish has \mn several times during the summer season 
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on the 80 uth*weftt coast of Englandi ospeoiatly towards the weetem 
side of it. I suppose it waoden hero ftom tho Mediterranean^ per- 
haps aoeompanying several of the Cetacea and iish of those seas or the 
warmer parts of the North-east Atlantio, and must be ooneidaved 
an occasional visitor ; and it would be curious to learn whether any 
of these wanderers ever find their way back to their breeding- 
grounds or native regions. — J. E. 

NeetMity of a Common Lanymye in Natural Seimiee. 

By Professor T. Tnoantx, of IJpsala. 

^^It may be asked why 1, in my catalogue of arachnological 
literature^ have not included any other works than those written in 
Latin or in the living languages of Teutonic or Roman origin. The 
reason is, not that 1 undervalue what ma^ have been written in other 
languages (which I am very far fhnn doing), but simply that I am 
unable to understand even the titles of works written in, for example, 
Russian, Polish* Bohemian, Finnish, or Magyar ; and thus I have 
only by accident come to learn that a couple of works in these lan- 
guages treat on arachnological subjects. 

** It may in general be taken for granted that a person of liberal 
education has some acquaintance with Latin, and knows at least one 
Teutonic and one Romanic language ; and when this is the case, he 
can. wilhout any great waste of time, leam so much of the others as 
to bo able, with tho help of a grammar and dictionary , to understand 
the purely descriptive works within his own deportment that axe 
written in those languages. This is pmbably ^e reason why, in 
determining questions of pnority , it is customary to attribute as mu<di 
importance to works written in, for instance, Portuguese or Swedish 
as to those written in any of the more generally studied languages. 
But it IS, of course, impossible to assign the same weight to M Un« 
guages. No naturalist can have time acquire the knowledge of dd 
the European languages which have already a sdentiflo Hteraturc to 
show ; end the languages of this pact of the world will assuredly net 
long continue to keep exclusive possession of that territory. It would 
seem, therefore, to be absolutely necessary, even for the future, in 
tho selection of the works of wiuoh a zoolo|^ or botanist ought to 
be expected to possess a knowledge, and which, in the deteriunatkm 
of questions of priority, ought to he taken into account, to ooidna 
one’s self to those which are written in the living languages of Ten^ 
tonic or Roman origin and in liStin* 

" The wont of a common sdeutiflo language will unquestionably 
become graduallymore and more felt ; and as a retom to jLatin onn 
hardly be expected, it is not improbable that EnatUih may aome time 
or other ^mre that rank, not only because that Itr kme 

widely diffused over evevr part of the earth than any ot^ eultmiw* 
language, and that already two of the greaidst nations wblbih in it 
the results of their scientific labours, but because 'Bng^ill^ on mmontri 
of its simple grammes and as combining in nearly the taijkie ieimk 
Teutonic and Bomanic elements, is by most Europeaihi eerily 
acquired than any other langaage.^^----i^mari|:it m # 

European Spiders, 1873, p. 583 (a work wmten enai^ in eHgaill 
idiomatic English) 
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XXXV.— On a rmnarkabh FuJt of the Ftmilu of Sturgeoua 
dieeooered by M. A. P, Fedchetueo in the River 8uir-dnr, 

By K. ¥. ^LBK.* 

Amono the fishes brought by A. P. Fedchonko in 1871 from 
Turkestan thexe was one which, in many respects, deserves 
special attention. This fish belongs to the family of sturgeons, 
btit differs much from all the species of the genus Ae>jp<>7t«sr, 
in which Russia is so rich^ and greatly resembles one of the 
i^peoies of the North-American sturgeons^ fnlly described some 
time a^ by the well-known Viennese ichthyolomst Heckel 
t^kdear me name of Soe^hirkynehm Re^neegm, The affinity 
betwiten the specimen discovered by M. Fedohenko and the 
ftbove^umed North-American fish, in 8}nte of a few differences, 
is on tike whole ao great that, in my o{nnion, these fishes 
haloM to one and the same genus: and accordingly I propose 
to eaU oar Turkestan fish ixs^hirkynohw FeittohemJm. 

Iwooeed now to ffie desortp^n of this new imemes. 

. Gfmvrie (Ruuvfitmt ojf BcanWhynchiis.— The oody is fosi- 
fiMm^ fihe fhre part rather mick. The broad Head ends in 
f more ojr lass long ipa&<jike mont ; the traasverae inoufft, 
on ihe lower aide of the head, does not oemtain any 
teaiii. but is aanounded by a fiesby, eight-lobed, tubeaemdar 
Sp} in fitwit of the month, bnt at a little diatanoo from it, 
ate ffiaead in a tjwnaverse aeries finir hovbeils; the so- 
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* called spiracles are wanting, Down tlie body theixs arc five 
rows of scutes, of which the upper (dorsal) row ends at the 
commencement of the dorsal fin, and the abdominal rows at the 
base of the ventral fins, the lateral rows extending to the end 
of the tail. The tail, behind tlie dorsal and anal fins, is slightly 
flattened and completely covered with osseous scutes ; the end 
of the tail terminates in a more or less long filament. . 

Specific CAarac/erj9 o/Scaphirhynchus Fedtschenkoi. — ^The 
lengtli of the spade-like snout is subject to great variation, but 
never less than three fourths of the whole length of the head, 
or less than one fourth of the length of the whole body to the 
base of the caudal fin | the barbens are not fringed, placed in a 
curved line, and arc distant further from the end of the snout 
than from the opening of the mouth ; the diameter of the little 
eyes docs not exceed 2 millimetres ; the distance from the 
anus to the commencement of the anal fin is a little greater 
than that from the end of the anal fin to the lieginning of the 
caudal. 

Detailed de^criptloiu — The length of the snout, toother 
with that of the whole head, is subject to very great variation. 
In some of those sj)ecimenB which might be called short* 
snouted the length of the head consists of a little more than 
one third of tlic length of the whole liody to the base of the 
caudal ; in others with long snouts the leaigth of the head is as 
much as four ninths of the length of the whole body. The 
breadth of the head at the gill-openings is contain^ in the 
length of the body (without caudal) from seven to eight times, 
the breadth of the basal part of the snout being a little greater 
than that of the head at that point. The he^ is fiatK^nve;r 
above, quite flat below. The snout has the shape of a rgore 
or less long spade, which from the centre to the margins 
dually becomes thinner, and from the base to the end both 
thinner and narrower. The end of the snout is shaip, 
rounded, and the margins are rather soft, in consequence 
of which they slightly bend inwards in dried specimens^ 
giving to the snout the appearance of a shallow gutter. The 
posterior ends of the margms of the snout form two bony 
minences or hooks, directed towards the giU-covera. A nttle 
in front from these hooks is the widest part of the snout ; and 
behind them, close to the gill-covors, the breadth of the head 
is a little smaller than that of the snout. 

The whole upper surface of the head is covered with ahieldii 
which, however, are less prominent ^nd less distinct ikm in 
the American apecies — the less so, as they are covered wilh a 
thick layer of skin forming many luggitucKnal folds. 
are seven principal shieldH— one occipital, two parietsis, tiVO 
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frontab, and two tom^ala. The small occipital shield is 
almost of a triangular lorm, with a scarcely observable lonp- 
tudinal ridge^ ana with its anterior acute end deeply buried 
between the two parietals. The central points of the parietals 
are almost o))po8ite to the front margin of the gill-covers, and 
appear as very slight elevations • the interspace between these 
central elevations is slightly hollow, like a shallow gutter, and 
its breadth is considerably leas than that of the inters|)aces be- 
tween each central elevation and the corresponding giU-cover. 
Outside of tlic parietals there are the flat temporals, whose 
central points are in a diagonal line with the central elevations 
of the parietals. Posteriorly the parietals, as well as the 
temporsds, rest against the upper dorsal shields, which, like 
the temporals, are completely flat. The slightly projecting 
central points of the frontal shields are opposite to the front 
border of the eye. On the outer side of the frontal shields 
there are two little cavities, at the l)ottom of which thefirontals 
are separated from the supraciliaiy shttdds by a little noiTow 
membranaceous interspace. The interspace between the 
fk>ntals is partly occupied by the acute front ends of tlic 
parietals, and jmrtly by a separate odd interfrontal shield. In 
nrout of the above-named shields the whole of the upper part 
of tlie snout is covered with elongate lanceolate shields, 
which gradually become smaller and Uiinner and more difficult 
to distinguish. Between them, towards the margins of the 
$nout, there are skinny interspaces, mostly of irregular oval 
shape and of various sizes, and occupied by those peculiar 
oigans which arc called by Heckel Scnlcimarttsen ” (mucous 
glands). 

The lower aide of the snout is completely flat ; only in dried 
specimens the borders of the snout are tume<l inside, and give 
it the shape of a shallow gutter. There may be seen sometimes 
in the centre of the lower side of the snout a longitudinal promi- 
nence, caused by a bony rib passing there. The whole of the 
lower side is covered by a ftiick soft skin containing a dense 
network of folds^ in the loops of which are little jpores crowded 
together (acoordmg to Heckel the opeuings of the mucous 
glands). Four completely smooth barbels," situated on the 
i^er side of the snout, are placed in a transverse, slightly 
curved line. The outer barbels are from two to three times 
as long as the inner, and when adpressed to the snout they 
reach to the mouth. The interspace separating the two inner 
babels is almost twice as wide as that between each inner mA 
outer barbel. The outer barbels are generally close to Ihe 
margin of the snout : their distance from the end of the sndut 
is iffie greater the longer the snout ; but even in short-snouted 

19 * 
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Bpecimens it is greater than the distance from the opening of 
the month. 

At the hinder end of the snout, opposite its lateral hooks, 
there is the transverse mouth, placed in a separate transverse 
cavity. The breadth of the mouth is equal to about half that 
of the whole snout. Both lips, the upper and lower, arc divided 
in the middle by a notch into two curved halves. In front 
and on the sides the mouth is surrounded by a tubercular 
fleshy pad ; but in the lower lip there is in the middle a wide 
intorspaci* lietwcen the two halves of this pad. Interiorly both 
lips are furnished with two rows of small soft warts; the 
palate and the tongue are also 8uj>plied with similar warts 
placed in more or less regular ti-ansverae rows. Moreover 
there arc also three transviTse folds on the palate {8caphi^ 
rhynchus Itafinenquii has four folds in the palate), of wliicli 
the front one is curved towards the front, and the posterior 
backwards. 

The eyes, which are almost opposite to tlie front margin of 
the cavity of the mouth, are exceedingly small, so that their 
diameter (not exceeding 2 millimetres) is contained not less 
than fifteen times in the breadth of the interspace between 
them. In front of them there are the two nasal openings. 
The upper nasal openings have an oval fonn, and tlioir mometer 
is halt that of the cleft of the lower. Each of the lower nasal 
openings is provided from tlie front side with a tolerably 
broad skinny flap. The two nasal openings of each side are 
more approximate to each otlier with their hinder parts, which 
are directed obliquely towards the npperside of the head. 

The rill-cavity is considerably shorter and the gill-weninga 
are slightly shorter than those of Ht^aphirhynchus Rafin^mi* 
Each of the gill-covers is composed of two bony pieces ; the 
upper one, which is the larger, reaching almost to the ^1- 
opening, is rather rough, sometimes provided with a lon^tu* 
(final central ridge ; the other (lower) one is smaller and almost 
completely smooth (comparatively larger than that of Socipht^ 
rhynchus liajlnesguit). The interspace which divides at the 
throat the two gill-openings is a little wider than that in 1^ 
American species, and is not less than one half of tlio transverse 
diameter of the mouth. 

Two bony lamincs fsuprascapulary and scapulaty) bosder 
the upper port of the gill-opening. The former has an inegtllair 
square, form, and is a little larger than the latter, which is 
almost triangular. Both of those laminss ore rougi^ but net 
provided with projecting teetli as in SmMrhynckm^^ 

Thft two clavicles meet in the central line, and form one broad 
transverse shield, with two anterior lateral excimoiia Cowo** 
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siding to the giil-openings, and one rmtr^ posterior noteh 
or a triangnlar form. Each of the clavicles is provided witlt 
numerous small rid^s, of which one^ longitudinally passing 
through the centre of the clavicle, projects boj^ond the rest. 

The body gradually becomes thinner behind ; at the same 
time, in the whole of its length, the. vertical diameter remains 
equal to tlic transverse diameter. The five rows of scutos 
which pass along the bodjr render its shape a little anpilar. 
The extreme end of the tail, from the dorsal and anal fins, is 
entire^ coverod with scutes, but much shorter than in Seaphi- 
rhynmua Itafinesquii. The trunk of the tail of our IHirkestan 
species (f. e. tlie distance from the end of the anal fin to the 
base of the caudal) is scarcely one seventh of the distance from 
the front margin of the clavicle to the base of the caudal, whilst 
the trunk of the tail of the American species is not less than 
one fourth of the irtiove-nanied distance. The distance from 
the base of the caudal to tin' anus of the former species h to 
the distance from the anus to tlic front margin of the clavicle 
as 2 : S, whilst these two distances arc almost equal to each 
other in the other siiecies. 

Down the dorsal ridge, from the neck to the base ot the 
doraal fin, there is a row of saddle-like scutes, numbi'rin^ from 
mventecn to eighteen ; they ore closely si't, and each of them 
is supplied with a projecting longitudinal crest ending liehind 
in a stiarp hook. The first scute, immediately adjoiiiing the 
occipital shield, is the largest of nil, and of an irregularly tri- 
angular form ; the second is smaller and sliorter than all the 
rest following it, which, again, gradually become larger and 
longer than wide. Likewise also the crests beOonic gra- 
du^y higher and tlieir terminal hooks longer. The base of 
each of the scutes is concave. 

The lateral rows of scutos commence from the snprascapulaiy, 
entend to the base of the caudal fin, and consist of from forty- 
two to fifi^-seven pieces ; they are tolerably closely sot, and 
have an iirogular obliquely rhomboid form, witli a longitudinal 
pcojecting crest along the centre. The en'sts of these scutes, 
As the crests of the donal scutes, terminate in acute spines. 
At the base of the posterior end of the shoulder-blades there is 
a small hollow place. The scutes of the side rows, from the 
first to the fifiteonth (approximately), gradually get larger, then 
for a considerable space tltey retain almost the same sue ; and 
only fiiose approaching the base of the caudal fin again gra- 
diualiy diminish in size ; but they do not become so narrow 
and Bat as in Soaiphirhynt^u* Rafineoquii, 

In each of the abdominal rows there are from seven to nine 
scutes ; but it happens sometimes that in one row (sometimes 
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the rights and somotimea the left) there are oae or two scutes 
more than in the other; they be^n at a little distance behind 
the pectoral lins, and extend to the base of the ventrals* The 
scutes are a little like the dorsal ; but tlicir crest is somewhat 
less developed, and appears generally as a ridge without the 
hook ; only in young specimens the crest is comparatively 
higher and ends in a spine* The anterior are frequently veiy 
small and a little removed from the others, which are more or 
less closely joined together. 

The scutes of all the rows, as well as the interspaces between 
the rows, are more or less covered with a thick soft skin, in 
which are imbedded bony corpuscles looking like small thorns 
or longitudinal ribs, in cr)n8cquoncc of whi^ the whole of tiie 
skin appears rough. Only Indiind the ventrals scutes begin to 

S ear on the skin, which gradually increase in size and b^rae 
ricatc, so tliat the whole of the tail is surrounded by them. 
The largest of these acutes occupy the space between flie aims 
and the Deginning of the anal fin, onrl are placed in pairs (four^ 
or five pairs), with tlic exception of the last one, which is single, 
oblong, and directly joins the anal fin. At the front margin 
of the anus there arc no acutes of any kind. Four pairs of 
thick scutes occupy the space between the end of tlie anal fin 
and tlie beginning of the caudal ; towards the centre this ^aoe 
appears to be shghtly concave, like a shallow gutter. Four 
jmirs of flat scutes cover the dorsal side of the tail {which is 
slightly flat) from the posterior end of the dorsal fin to the 
beginning of the row ot fulcra covering tlie iipiicrside of the 
thin end of the tail opposite to the caudal. Ot these fulcra 
the three anterior are morti or less flat, laminate. The whole 
of the base of the dorsal fin is surrounded on both sides with 
narrow, almost lanceolate bony scutes. v 

The fins, both paired and single, are very much like the 
corresponding fins of the fishes of this family. The front rays 
of the fins are simple, and the posterior more or less branched. 
The first outer ray of the pectoms differs very little in diameter 
from the others ; only it is considerably thicker at the base. 
The fins themselves arc very broad, and their hind margin is 
round. The ventral fins, which arc considerably narrower, 
are also round at tlie end. The dorsal fin has a rhombioia 
form ; the anal fin is more roimded, square : and the caudal 
fin has the shape of a broad triangle, fri each of the pectonal 
fins there are from tliirty-six to forty rays, and in each of the 
ventrals frota eighteen to twenty; the dorsal contains from 
thirty to thirty-four, the anal from nineteen to twenty, and 
caudal fin from sixty to seventy mys. The end of the tail 
ends in a more or less thin filament; and it is tieoeasory 
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to note that the shorter the snout the longer is the caudal 
filament. 

The colour of the upperside of the fish (judging by the spe- 
obuens preserved in sj>irit« of wine) is pale brownish grey, 
light yellow l>olow. All the fins are liffht grey. There are 
no dark stripes or spots cither on the body or tlic fins. 

The internal parts of ScaphirhynchmFmtschenkoisxt^e^^y 
Jdkc the corres(K)nding parts of S. Hafinesquii described by 
Brutzer ; confloq[ucntly 1 will notice a few of them only. 

The vertebral column, from the occiput to the base of the 
caudal fin, consists of about fifty-five vertebrse, of which thirty 
are abdominal and twtuity-five caudal. 

The supplementary gills, consisting of two parts and placed 
round the back margin of tlic gill-covers, arc perceptibly less 
developed than those of Aetpenaer. 

The nasal cavities arc very spacious and pierced by tlic 
olfactory nerve. From the place of its entrance into the cavity 
there ramatc about twenty folds of mucous membrane, of which 
tlio lower ones, having almost a vertical direction, are piT- 
ceptibly longer and thicker than the upper, which are almost 
horizontal. 

^ A tolerably long intestinal tract makes several convolu-* 
tious, and is divided into an msophagus, first stomaclu second 
atomach, small intestine, spiral valve, and rectum. The first 
Stomach is rather long and curved in front, so that it is easy 
to distinguish ill it the receiving and discharging ^wtions ; its 
greatest diameter is m^arly in the middle, at the point of the 
curve; towards the cud it Ix'oomcs narrow^cr. The second 
stomach is muscular; it forms a loop witli the end of the 
fiirst stomach, and has the shape', of a short cona At the 
oommencemeiit of the small intestine, which passes out of 
the left side of the muscular stomach, th<‘re is an oval 
slightly spatulate branch, corresponding in all probability to 
tlxe appendices pyloriem of other fishes. Further towards 
ibe etia the small intcstme makes a convolution, passing into 
like MTt which contains the spiral valve. This last is tolerably 
thiel; at the beginning, but ^ts gradually thinner towards the 
and ; it is^rfectly straight, and finally enters into the narrow 
metum. The spim valve has five turns. 

In a spet^imen, the total len^h of which was 266 millims. 
and distance trom the mouth to the anus 72 millims., the 
length of the entire intestine was 109 millims. — that is, to the 
msc^hagUB 16 millims., the first stomach 30 millims,, the 
aeecmd 11 millims., the small intestine 26 millims., and the 
spiral valve together with the rectufti 26 millims. 

The narrow kidneys are situated on the sides of thevcrtcbral 
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column, and extend almost along tho whole length of the ahdo> 
minal cavity, and are ever 3 rwhere eeparated, excmt at the hinder 
end, where they coalesce. A small urine-bladder is prided 
in front with two long spaoions horns ; in a bladder d millima. 
long the horns are 27 millims. long. The diameter of the roe 
when nearly mature is about I’o millim. (from 1*3 to 1*8 
millim.), the roe being of a brownish-yellow colour. In a 
specimen 230 millims.long I counted in botli ovaries aboi|^ 
1500 egm. 

But me most interesting organ of our fish is its swimming- 
bladder. It is quite rudimentary, a small bag-like appendage 
to the stomach (in a specimen 235 millims. long tlie swimming- 
bladder was 9 millims. long and 4*3 millims. wide), to which 
it is joined by a short tube. This tube begins at the front 
end of tlie bladder, and enters at the commencement of the first 
stomach fiom the dorsal side at the distance of 1 millim. 
from the end of the cBSophagus. The position of the bladder 
between the stomach and the vertebral coluimr is normal ; 
its walls consist of the same membranes as those of the first 
stomach. 

For tlie cause of such a peculiar development or, rather, 

. malformation of tlie swimming-bladder in tho Scapkifhywhm 
Fedtacltenkoi we must search, in all probability, m the mode 
of life of this fish. There is no doubt (at least 1 think so) 
that this fish is obliged to live continually at the bottom of 
the river, and there burrows in the sand or mud in mder to 
got its food. This is evident from the shape and structure of 
its snout as well as the smallness of its eyes, wliioh have 
become almost rudimentary. Indeed 1 found in the stomadi 
of our fish exclusively tho remains of creatures living in mud. 
It is known that the swimming-bladder is wanting in those 
fishes only which arc in tho habit of living at the notom of 
tho water (viz. rays, soles, lampreys, &c.). 

The fish described by us was discovered bv M. A. P. 
Fedchenko in the river Suir-dar. According to his notes the 
native fishermen do not consider it to be a distinct specieB, 
but merely look upon it as tlie yoxmg of the sturgeon of 
Aral 8e^ Evidentiv they do so in consequence of its ponually 
small size. Out or the twelve specimens brought by If. 
Fedchonko the largest were only 8i inches long (ea^usive Of 
the caudal filament) ; among them there were some females 
pggs almost completely matured. This is no doubt the teiion 
why this fish escapeil ]tho notice of former travellers who hiid 
visited the hanks of the river Puir-dar. 
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XXXVL — Note on Sci^hirhynchiui Fedtschenkoi. 

By Dr. Albert Gunther, F.R.S. 

IcHTHirofiOOiSTS Will thankfully acknowledge the service done 
to them by the Editors of this Journal in having rendered the 
interesting discovery of o species of Bcaphirhyndma in Central 
Asia accessible to them by the foregoing translation. It is 
true that the original Russian text is accompanied by a plate 
representing the fish ; but more than one iciithyologist would 
have failed to recognize from it the close affinity of tne Asiatic 
species to the American^ as maintained by IVof. Kessler, and 
would have been rather inclined to regard the new form as the 
type of a distinct genus. In the figure the rows of scutes are by 
no raeaus so weu marked and so distinctly represented as 
they are described in the text ; and I have still sonui doubts 
whether this is an effect produced by the draughtsman or 
whether they are in reality more dec‘ply imbodaed in tJic 
general integuments than is the case in tlie American 
sf)ccies. 

However, a comparison of Prof. Kessler’s description with 
that of 8, piatyrhynckushy licckcl (wliiehhas serven as model 
of the former) shows clearly that both fishes arc most closely 
allied species of the same genus. The most remarkable dif- 
ference IS in the extent of the dorsal and anal fins, which is 
much greater in and combined with a shortening 

of the tail. But this difference finds a parallel in the species 
of Aeti^ecr, 

Prof. Kessler (in a part of the paper not reprinted) compares 
the importance of this discovery to that of (matodun. In this 
1 canuot agree with him, and I would rutlier find an analogous 
case in the discovery of Peephurus gladiue in the Yantsekiang. 
Ihdeed, after the discovery of this latter species, that of a Sea- 
pkithifnehm in Asia might have been foreseen, just as I 
anticipate with confidence the discovery of a Ganoid in Borneo. 
But nobody, in the present state of knowledge, could have 
imagined the presence of a Dinnoous form in Australia. The 
discovery of a living Oeraloam opened a new vista into the 
affinities of recent and extinct fish^^ whilst that of Scaphi-^ 
rhynchus Fedtac/tenkoi is only an additional interesting item of 
the series of instances by which the close affinity of the 
North^American. North-Asiatic. and Euronean faunas is 
proved. 
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XXXVIl. — Additions to </<e^t^<m?tawCurculionicUB. Part V. 
1^7 Francis P. Pascok, F.L.S. &c. 

[Continued from p. 209.] 

Ehinaria perdix. 

It breviufjcula, nigra, cervino-squamosa albo maculata ; fronto bi- 
verrucofta vorrucia infra oonjunciia (vol lobo V-fonni inatructa); 
rostro in modio longitudizuUiter laic oxcsavato, infra lobes profbndo 
oblique sulcato ; prothorace sat voge punctate, basi quam apioe 
paulo latiore, utrinqito rotundato, latoribua ulbidis; scutello 
albido, punctiformi ; ely tris breviusculiB, bosi prothorace manifesto 
latioribus, bumeris baud prominiiiis, Htriato-punetatis, iuterstitUs 
convexis, apice rotiindatis ; corpore infra pedibusque dense albido- 
squomosis. Long. 4 lin. 

JIafj. Victoria. 

A amall robust species, easily known by its wbite-si)olted 
elytra. 

llhtnaria Jiisdaia^ 

oblonga, umbrino-^Kquamosa, albido Taricgata; froutc verruca 
cordiformi volde elcvata instrueta ; rostro baai gibboso, in medio 
baud excavate ; clava antonnarum, basi cxcw*pta, nigra ; prothorace 
latitudine parum longiore, utrinquo rotundato, bosi quam apice 
multo latiorC, dorse sat coufertim granulate, lateribus albidia \ 
Bcutello tdbido, apice rotundato ; elytris basi prothorace multo 
latioribus, posiice gradatim angustioribus, bumeris baxid productas, 
striato-punctaiis, intorstitiis convexis, seriatim grauulatis, fasoia 
irrogulari albida paulo ante mediuin ornatis, ^ice rotundatls ; 
corpore infra albido ; podibus umbriuo variis. Long, 6 lin. 

Hah. Australia (interior). 

The nearest ally of this species seems to be R. myrrhaia. 
Boisduval describes a Rhinaria variegata. from New Quinea 
(in the plate it is stated to be from ^ort-du*Koi-Georges 
to whicn, in the Munich Catalogue, R. maculosa^ Fhs,, from 
Australia, is referred. 

JEdotso Imciwrm. 

M. oblongus, fuscus, supra squamulis miuutis concoloribus, apice 
clytrorum cxcepto, scjunctim vestituB; froxito dopressa, Supra 
oculos tubercuUs duobus tnodioe clcvutxs instmoia ; rostro squih 
inoso, basi ot in medio subtransversim cxcavato, pai^ intentiodia 
gibbosa, lateribus oblique improsso ; antennis paroe setsdMto | 
funiculo wticulis duobus hasalibus brcviusculis wquaUbtts, OKtoii 
transversis, submonilifonnibus ; clava tomentosa, modice OVata; 
prothorace latitudine sesquiloi^ore, supra irregulariier gi«iKttlala» 
apico tubcrculia duobus mamilliformibus horisoutalitor proAndo j 
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9CutoUo roluttdato, subtilitor futtoo-»quamo»o ; olytria posiioe 
gradaUm angustioribuB, aeriatim curvatOotuberculatiB, interetitua 
leviter iinproftfto-punctatiH, dwjlivitato douse ulbo-squamosis, sin- 
gulis tuberculoconicQ postioc instructis, upicibuB obtui^ Biacronatis; 
corporo infra pedibusquo dense fUBco-squamosis^ albido Yariia. 
tong. 0|-7 lin. 

ffab. Sydney. 

Readily known from notabilia by its concolorous dis- 

S ersod scalos, excejit on the declivity of the elytra, which is 
etisely covered with pure white scales. Mr, Masters informs 
me that it is “very destructive to introduced conifers.” 

JEaiot^'s moroHua, ♦ 

M. oblongus, nigor, subnudus ; fronto ut in praecodonto ; capito inter 
oculos rostroque irrogularitcr hneatim impressis, hoc in medio 
orifita comproRsa instructo ; antonnis pollide setoBis ; funieulo nr- 
Mculis dnobus bnsalibus longiusciilis, coDteris subtransversis, baud 
moniliformibuB ; clava brc\iter ovata ; prothorace ktitudine bob- 
quilongiore, supra tuberoulis |ilorumque magnis, modice elevatis, 
apioe duobiw apicalibus crietifonnihus, munito ; Boutello rotundat<i, 
aquamis piliformibus silacoiH dense vestito; elytris jicstioe gra- 
datim anguAtioribus, seriatim latoribns sulcato-pundatis, puuctis 
infD<jualibu8, plurimi« singulatim seta eurvaia instructis, intcT- 
stitiis toiiio quin toque tubercukio-elovatis, inb^ratitio inierioro 
tuberculo jpo«tioo majore triangukri, tuborculo apicidi elongate, 
suboylindneo, apicibus obtuse mucronatis ; corporo infra pedibuB- 
que sparse silooco-pilosis. Long. 8 lin. 

Bob* Victoria. 

Mr. French, of Melbourne, to whom I am indebted for this 
apei^es, says it is found on young saplings of Eucalyptm mmi- 
noiis* Possibly it may be sometimee more scaly than in the 
example before me : but from the other tw^o species it may \h* 
known, infer aZta, by the narrow crest-shaped protuberance on 
the miudle of the rostrum and the different form of the apex of 
Ike prothornx. A renewed examination of the mouth shows 
that the maxilhs are not covered by the mentum : 1 have 
tiierefbre removiui the genus from the neighbourhood of Lepf ops 
te the Aterpinss. 

Pachyura vestita* 

P* siAobtonga, nigra, supra pubs suboroota silaooa albido grisooque 
YlurK snbtiui j^dibusque albido-pubeseentibus ; rostro valido, 
pirothorsee hrevioro, apioem versus latiore ; antennis snbtestaceia, 
puhasoentibus, ariiculo iortio quam primo duplo longiorc ; pro- 
thoieoe tenuitor gwukto-punotato, m medio tdbo Uneato ; scu- 
’ talk subsoutifomii, albido-pubosconte ; elytris valde convexis, 
lataribaiSabpfiraUelis, apice divaiioatis, poue basin utrinque oallo 
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obtttBo elevato inBtruciis, in modio albido nebuloais, ad arieam 
gri» 08 centibu 6 ; fomoribus donto parvo Hpiniformt amatk. X^mg* 
6 lin. 

JIah, New South Wales (Murrurundi). 

Shorter and more convex than P. australis and P. pi^ 
nerea ; the eljrtra have two callosities at the base, and their 
hoiilpturo is hidden by the pubescence. Pachyura is perhaps 
\\ 0 Ht difFerentiated from hacantka by its short rostrum, gra- 
dually thicker towards the a|)CX (in Isacantha it is longer and 
cylindrical), and not by its toothed femora, as Hope put it 
In this case ray P. papulosa should be placed in Isacantha^ 
with which it otherwise agrees. Lacordairc lias united the 
two genera with Tielus, at the same time intimating that P. 
ctfiercvuiy Blanch., should be withdrawn from it; but this is 
certainly congeneric wdth australisy the type of Pachyura^ 
Belm itself, having the prothorax and el^a on the sa|ne 
plane, appears to me abundantly distinct from Isacantha and 
Bachyuruy in which either the base (as in the former) or more 
or less of the dorsum of the elytra is above the line of the 
prothorax. I am indebted for this and the two following 
species to Mr. Masters. 

Belus ganglioniens. 

B, oblongus, sat robustus, ruib-fuseus, supra confertim granulatuiiy 
impuriotatus ; prothoraco vittis trilms^ elytnsque maculia olongatia 
intcrniptis propc suturam sitis, e pilis albidis oondensatis, noktis^ 
his prothorace nianifoste lutioribus, lateribus paralielhi, sifice 
rotundatis, in masculo paruni acuminaiis ; auteunis ( ct ) arti^o 
basal! quam tertio broviorc, ( $ ) brevioribus articulis basali iortiOK 
* que subttiqualibus, ultimis Grassioribus ; corpore infra pilis albidii» 
raodio metastemi ot maculie tribus nudis in quoc(Uo sogmouto ab- 
dominis exceptis, dense vostito ; pedibus parcius pilosis. Long, 
ct ? 7 Un. 

Uah. Willoughby Falls, near Sydney. 

A somewhat robust and rather dcpi'csscd form; in llie 
rounded apex of the elytra (slightly acuminate, however, in 
the male) it agrees with B. hrunmusy Gudr. It seems to foe a 
very local species. 

haoaniha exigua, 

/. oblonga, (J cylindrica, snbangusta, ? postioo giwUtim latior, 
ruginea, supra confortiw granulata, pilis griscis sparse, 
denaius, vestita ; rostro prothoraco vix longions in fimnina fMfitd 
broviore, basi crebre punctate; antonnis Bubtestaeou, Mtknlo 
basaJi longiusoulo ; prothorace in medio basin venitts ; 

elytris prothorace panlo latioribus, submoculatiin pUoiiii apice 
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rotundatia; fmoribua imtioia infra dcnticulatia^ dontibuaquo 
daobua longioriboa versus upieem inatructia. Long. 4\ lin. 

Hah, Queensland (Gayndah). 

A very distinct species, which may be placed near to /. 
bimaculata. 


Eurhynchm inaculaUis. 

B* auboylindrimw, pioeus, squamulia piliformibus albia sojunotim, 
aubtuH pcdibusquo magis dispersis, toctus ; oapitc inter oculoa lon> 
gitudinalitor Hulcato ; roatro Vmsi subretiGuloto-punctato, punctis 
uniaqnamigoris ; clava nigra; protboraoe longitudiiii latitudine 
saqudi, utrinquo modioe rotundaio^ confortim granulato-punctato ; 
scutello triangulari; elytrls parallolis, baud spinosis^ striato- 
punctatis, intorstiiiis seriatim pioeo<*maculatis, apice rotundalis ; 
iemoribus hwitor incrassatis. Long. 7 lin. 

Hah Swan River. 

This species, well differentiated by its cylindrical form, may 
be placedf after E. hrmor^ Kirby. JS, Mracantfms^ Boh., is in 
the Munich Catalopie a synonym of E. acanthopterus^ Bois., 
and Lacordaire’s h^re (pi. 72. fig. 4) is referred to it ; but 
for me this represents E. quadritmerculatuaj Boh. 

Lamosaccus ocularis^ 

L. modioo oblongus, ferruginous, asperse fiavoscenti-^villosus ; oapite 
easerto, angusto ; oouILb peramplis, anticc^ valde approximatis ; 
rostro xnodice elongate, apioem versus gradatim lanore, leviter 
iussqualiter punctate ; prothoraoo crobre reticulato-punctato, 
in medium parum depresao, latoribus ampliatis ; scutello triangu- 
lari; elytris striato-punctatis, intorstitiis granulia distinotis 
migttsouiis munitis, r<^one suturali magis yillosis; abdomine 

X nto sooundo breviosoulo, suturis secundo tertioquo lateraliter 
arcuatis ; tibiis antids modioe elongatis, parum oompressis. 
Long. 3 lin. 

Hob, Champion Bay. 

Like £r. jpecuonW ; but with a amall narrow head and large 
eyea^ only slightly separated in front. 

Lomosoums hngiosps. 

£f, oUongos, flisco-oastaneus, squamis pilifonnibus flavesoentibus 
maoulatim vestitus ; antennis pedibnsque fermginois ; eapite an- 
gtiito, exseiib ; rostro elongato, tonmter punotato ; oeul^ antice 
approximatis ; pmthorace latitudine longiore, antice multo an- 
ftmtiore, cretee punotato ; elytris lateraliter parum rotondatis, 
itriato^punotatis, intorstitiis eubUUter granubd^is, versus ktera 
firauiilis transversis miQOribus instruotis ; pygidio insoqualiter sed 
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confertim punctato; tibiis antiois modioe olongatis, iatus mam- 
feetc bisinuatift. Long. 3-84 

JIah, Queensland (Ilockhanipton). 

Like L. australis^ BoiarL, but more elongate, the lioad narrow, 
and passing gradually' into the rostrum, &c. I Imve also one 
example ol tliia species from Aru. 

Lfpmosaccm spminstus, 

L. oblongus,nife8oonB, margine antioeprothoraci8»veltotoprothora^, 
apice oxcopto, scutelloquo nigris ; an tennis podibusque ferrugineis; 
rostro brevi, in medio sat abrupt^' urcuato, crebre* pnnotato ; oouUs 
vix approximatis ; prothorace trausvorso, apioe angi^to» con- 
strioto ; scntollo cordiformi ; elytria striato-punotatis, interstitiia 
tninevorsim granulatis, baai 8C|uamiB aureis niunitia ; pygidio 
uigro, in medio carinnlato ; femoribuB mutiois ; tibiis antioia 
modice elongatis, arcuatisi apicem versus angustioribna. Ix>ng* 
^ ]in. 

Hahn Champion Bay. 

A somewhat narrow form with mutic femora, as in L.do^ 
silisj to which it is not otherwise allied. In some species 
the tooth is small or nearly obsolete ; but there are gradations 
in this and other character, such as are almost sure to occur 
in large geruira. Notwithstanding, there are few genera in 
which the species are more readily recognized by the eye once 
accustomed to tlie form. 

Txvmosaccusfunerfiis. 

L, oblongus, nigor, subnitidus ; capite levitor punctate ; rostro irix 
olongato, recto, nitide castanco, subtiliter vago pnnetato ; oottlis 
antioe approximatis ; antennis ferrugineis, clava nigrioanti ; soapo 
curvato ; prothoraco creberrime punctato, antioe conslrioto, pone 
apioem gibboso, gibbo linea longitudinal! in medio impresso ; scu- 
tello vuldo iransverso ; olytris striato^panctatis, iniorstitiis conn- 
gato->granulatis, regione seutellari apicibusque Icviier fiavesocati- 
Miosis ; abdomino sogmentis duobus basallbus modice ampliatist 
sutnra prima obsolota ; pedibus ferrogineis ; tibiis anticis broviC- 
fiimis, valde comproasis. Long. 2 lin. 

Hahn Queensland (Gayndah). 

The straight, m^eratcly long rosja:^, and the gibbosity of 
the prothoraxj divided by a longitudinal impressioHi arc the 
chief diagnostic characters of this species* 

Lcsmosamis gibhosusn 

Ln breviuBculus ; niger, paruxn nitidus; capita cxetee punptalciil 
rostro porbrovi, recto, nx confertim puuctato, in medic 
lato; (Willis modice approximatis; antenms fiiBois; nrothofsoe 
confertim pnnotato, antics eonstricto, pone apioem abniims g^boiov 
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totoribus baaiquo flavaaoonti-villoiiia ; aoutello depreBRo; olytris 
breribus, latoralitcr paulo rotandatis, 8triato<-p\uiQtati8y inters- 
atitiis transvcrBim corrugatis, rcgiono soutollan apioibuBque fla* 
TeBcenti-Tillosis ; tibiis anticia internfiodii»quc brovibus. lx>ng. 
lin. 

Hah. West Australia (Champion Bay). 

A shorter species than the last, and with a more abruptly 
giblwus protliorax; it has, mortOver, a remarkably short 
rostrum. 

Ltmuisacnis qmrulm. 

L. breviuaculuB, niger, olytris podibusquo forrugineis ; capito ros- 
troquo sat Icvitor punotatia ; hoe porbrovi, recto ; antenuis forru- 
ginois; oculia baud approximatis ; prothoraco transverse, valdo 
oonvoxo, oreberrime punctate, vittis tribus indetertninatis flares- 
oenti-villosis decorate; scuteUo transvorso; clytris breribue, 
sparse aubtiliier vDlosis, striato-punctatis, intorstitiis fere obsolete 
gronulatis, plagis nigrioantibus rare subnotatis ; tibiis autioia in- 
termodiisque brevibus. Long. 1 j lin. 

Hah. West Australia; Victoria. 

With a short, straight rostrum, as in the last, this species 
has, inter a//a, a smaller and less rounde,d eye, the posterior 
margin being a little incurved ; the villoslty is also consider- 
ably less condensed. The tooth on the anteri(»r femora 
is almost obsolete. 

Lcenufsaccus tarsaJis. 

L. subangustuB, nigneans, submaculatixn croceo-villosus ; capito ma- 
jusoolo^ Bubtransverso ; rostro porbrovi, recto, crebre punotato ; 
oculis prominulis, entice hand approximatis ; antennis folvesoeu- 
tibus, <^va magna nigriconto ; prothoraoo modioe conrexo, orobre 
pnnetato, in medio linea impressa abbronata; scutoUo parro; 
elytris striato-punctatis, intorstitiis subtilitor punctulatis; tibiis 
apioe tarsisque fulrescenlibus, tibiis antiois bn^vibus, compressis ; 
aegmento seoando abdominis breviusoulo. Ixmg. lin. 

Hahi Champion Bay. 

A small, narrowisb species, with the head unusually broad. 
Lmmosacem magdahidei. 

£. angustos, niger, sulmitidus ; oapite transvorso ; rostro perbrevi, 
sparse ponctulato; ooulArix prominulis, subapproximatis ^ an- 
t^nis Mrescentibus, olara minusoula ; p^tlioraoo porum l^t^ore 
q[uam latiore ; dytrb striato-punctatis, intorstitiis panic convexiB, 
transversun granulatis ; femoribus apice, tibiis tamisque fhlves- 
oentibus, tit^ anticis porbrevibus ralde oomprei^; tarsis 
artiohlo ultimo unguioulisque minutis; segmento socundo abdo«^ 
minis breviuiculo. Long. lin. 
jSoi. Champion Bay. 
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A rcaemblauce to McufdaUn p'uni^ wliiclj, however, it aliiu^ 
to some extent with tlie lost and following species, has sug- 
gested the specific name. 

Lmmomccus fulvirostriff, 

L. angustus, nigricans, subnitidua, rostro, antenma pexiibiiaquQ 
fiilvis ; capite transverso ; oouiis hand approximatia ; rostro bro* 
viuBOulo, oylindrico, tonuaio, fore recto ; daTa sat breviter ovata ; 
prothoraoe panic conroxo, orobre punctate, ntrinque foriiter roiun- 
dato ; elytrb striuto-punotatis, interstitiis paulo convezis, trans- 
versim granulatis ; femoribus muticis, tibiis anticis brevibus, valde 
comprossis ; tarsia artioulo penultimo apice solo omarginato, 
articulo ultimo unguiculisque minutis ; abdomine segmentis 
duobus basalibus ampliatis, stitura prima obsoleta. l>ong. IJlin. 

Tlah. Champion Bay. 

With L. cryptonyjc this and the preceding species form a 
group distinguished by their very small claw-joints and claws, 
the former scarcely extending beyond the cleft of tlie thira 
joint, into which tney are inserted. 

Tentbgia. 

Rf>strum modioo robustum, parum aronatum ; $trob€$ pranuediansD, 
obliqusc, auto oculos desinentos. Omli rotundati, groase granu^ 
lati. J^nkvlfM ariioulis duobus bosalibas longsotibus, <nqiiaUlniii» 
esDteris in clavam gradatim oontinuatis. l^^thoraat transversus, 
rotundatuB, basi truncatus, apioe paulo produotus. Seutdlvm 
nullum. Elytra ampliata, fero subglobosa, basi prothoraoe vix 
laiiora. Eima pectorolis pone coxas anticas terminata. Fmmm 
linearia, mudea; iiblat rectse, sulcaieo, apice nmeronates; torW 
articulo tertio baud lobato ; un^tdeuVut liboris. Ptoetma inters 
ooxalis latissimus, trunoatus. Abdomen aqgmento baaali valde 
ampliato. 

An AcflfZ&s-form, but with linear tarsi, the third joint not 
being lobed, and witli a broad truncated intercoxal process } 
from Poropterua and its allies it is differentiated, inter by 
its semiglobose habit. Myrtms. with a similar habit^ has a 
pectoral canal extending to the aHomcn. 

Tentegia favosc^ 

T, nigra, vix nitida, parcius subtiliter setnlosa; oopite prothoraeSque 
rude reticulato-punctatis, punctis squamodtato grisea ftindo 
nitis ; rostro punotig in seriebus quatoor notato, interstitiis db* 
vatis; antennis forrugineis, sparse griseo-pubeiMentilms, data 
angusto, ovoli ; prothorace antics paulo tubulate, utrtnqne 
rotundato, lobis ocularibus eiliatia ; olytris foveatcHmloalis, 

HtLtiiB groBse tubcroolaiia, tuberouUs setuligeiis, poua hiwaM 
calloBo-productis, deinde ad apicem fortiter retuudatiA; oaipors 



infira niiido uigro ; aogmontw abdominis rude confertim fuvoatis ; 
pedibas ferroginois, griwio-«ctigeris. Long. 2 } lin. 

Ilnh. Wci^t Australia. 

Poropterus prodigm, 

P. aubelliptirus* convoxiia, niger, omnino umbrino-sqmiinosuB ; capita 
inter ooulos fovoatu ; rostra bast porot^ 8(jiiamo<io^ dimidio aptculi 
raticulato^puuctato; an tennis ferrugiuois^ fiinicnlo nrticulis daobns 
basalibus elongati^, icqiialibus, elava Rubglobosa ; prothoraco 
baud lato, apioe bicristato, iK}atico carinulato ct snpra sciitollum 
olevato, disco tiiboroulis quatuor in medio transversim olisito ; 
olytris sat brevitcr obovatis, seriatim rude imnctatis, singulis 
tuberculis raagnis in seriobus Iribus digestis, sri7. «i*rie iiileriore 
quatuor, quorum ultimo maxlmo postieo ot propo snturam sito. 
aerie secundu tribus, tortinquo uno majoro ot duohus miniisculis, 
hnmeris obsolotis, apicibus tuberculato-praductis ; pediluis fnadiei 
elongatis. Ixmg, 7 lin. 

llah. Eclipse Island. 

Like P. Waierhom^i in habit, but with the two basal joints 
of the funicle of equal lengthy and nearly as long as tiie re- 
maining joints together. This species is remarkable for the 
two large posterior tuliertdcs on the elytra, situated close to 
the suture, and therefore contiguous at the base (in P. Wafer-- 
h<mei there is a considerable interval between them) ; besides 
the eight large tubercles on these organs, there are smaller 
ones, some of whicli are scarcely more than the slightlj^ ele- 
vated intcrjiunctate spaces. Eclipse Island is, according to 
Keith Johnstone’s Atlas, close to King George’s Sound, but 
it seems to have yielded several insects not yet met witli on 
the mainland. The present is the only speies of Pm^oj^terua 
I have seen from Western Australia. 

Axideh. 

Jto$trHm modico elongatum, arcuatum ; eerobeit postmediame, obliquio. 

7-artioulaias, urtieulis duobus basalibus elongatis, prime 
crossiora* emteris transversis, gradaiim latioribus ; clam mugna, 
4-artiouiata, quasi ad fbuiculum adnata. OcuU modice ampliati, 
tenuiier granmati. PrtiihomJc subconicus, inaxiuatUB, lobis oeu- 
laribiis prominulis. Elytra suboordata, medico oonvoxo, dorso 
parum planata. Mima pectqralis inter ooxas intermedias termi- 
nate, apice gperta. Fanara subtus dentata; tibim baud com- 
prosss), iatus leviter bisinuatm; itam artioulo ultimo elongate, 
esquamoso. JJxtomm artloulis duobus basolibus amplis. 

This ffenus has many of the characters of Chimades^ a 
curious form with subqua^lrangular elytra, and apparently 
baying little connexion w^illi the species describwl below. 
3oth genera, as well as many others, are allied to 
Ser.4. FoLxiL 20 
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tetorusy Sclirinh., and arc numeroualy represented in Australia; 
MitrastPthus^ lledt., is at prej«ent tlie only known exigent oi 
the p*onp in New Zealand. 

Axides ihnaUs, 

A, ovtttiis, nijcer, sat dense f^riseo-albido-sqtuunosuB, supra squamis 
elongjatiH erectis adsjiersus ; capite inter oenlos profundo fovea^ ; 
rostro pjceo, h.^si cupiteque dcine wpjamfmiH ; antennis femiginew ; 
prothoraco unticc tubuUito-constrieto, antt' medium transversim 
quadri-subfasciculato^basi fusco-nebuloso ; scuUdlo elevate, ova^ ; 
elytrls suloato-punctatis, intcrstitiis convcnds, singulis postioe 
callosis, apicibus lotiindatis, dorse plaga magna fliscesoente, in 
nicdio nigra ot ].K)stice boiio deierminata, omatis; eorpore infra 
pedibusqne dense albido-squamosis, squamis elongatis subdepressia 
notatis. Long. liu. 

//«/>. Sydney; North Australia. 

Ttfchreiui itellatus, 

7\ subovntiis, pieous, dense albido-squamosus, prothoraois* basi oly- 
triHqu(‘ plaga communi fasca ornatis ; capite antioe eonvexo ; 
roHtro nigro-piceo, tonuitor subvage punetulate; antennia pieeis ; 
l)iothorace subconico, utrinquo antice ceustricto, postice subparal*- 
Iclo, supra tiiberculis quatuor, transversim sitis, inatrueto, apioe 
}>rodneto marginequo incrassato ; scutelio inviso ; elytris prcH 
thorace mauifcHio latioribus, humoris baud callosis, lateribui 
subparallelis, apicibus rotundatis, supra tortiter oonvoxis, 
tato'sulratis, iiitorstitiis olovatis et plus minusve tuborculato** 
fasciculatis, basi utrinque suboallosis; eorpore infra pedibusque 
dense ulbido-squamosis ; fomoribus infra deute fere obsoleto 
instructis. Long. 3}lin. 

Ilah. New South Wales (Rope’s Creek), 

The type of Ti/chrem (71 camelm) has two large median 
tubercles on the eljira, and is of an indefinitely varied 
gr(‘yisli colour ; it has, therefore, a look quite distinct frcttn 
tfu' above, with which^ however it appears to be fairly 
congeneric. The last joint of the funicle, as in the last genus, 
appears to form part of the club, but the line of separation is 
sufficiently clear* 

XXXVIII. — On Archfedisens Karreri, a new Typeof Oixrhoni- 
fennfHForaminifercu ByllENUY B. lilUDY, 

[Plate XI.] 

In w orking out some of the obscure Microzoa of the Carboiu* 

romniunicated by the Author, having been read In the Bidtagfol) 
b(X5tion of thv British AxMociation, Heptember 187d. 
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fcvoutf Limestone my attention haw boon occupictl by certain 
minute diecoidal bodies ein^lariy devoid of the sort of external 
oharactere which give promise of interest in investigation. 
The organisms alluded to do not occur in any great numbers ; 
but a few specimens may generally be found amongst otJicr 
Rhisopoda in the Mrtif of iossiliferous limestone beds. 

The bodies in ([uestiou are lenticular disks, seldom more 
than a twentj^-fifth of an inch in diameter, and a fiftieth of an 
inch in thickness, and never quite syinmctrical. They often 
present on appearance as though of laminated structure, and 
in this, as in some other features, present a superficial re- 
semblance to very small Nummulites. In tlic absence of 
marked external eharactci*s the only method of learning their 
true nature was by means of microscopical sections, which, in 
bodies so small, were not made without difticiilty. The trouble 
involved^ however, was amply repaid; for it unfolded a structure 
of great interest, especially in its relation to some already well- 
known types of Foraminifera. 1 will endeavour, with tlio help 
of drawings, to describe this, and to state what I Imlieve to be 
its significance. 

The interior will be best understood by comparing it to a 
tube coiled upon itself in constantly varying directions, the 
periphery being determined by the last circlet of the coil. The 
tube, which represents the cavity occupied during life by the 
main body of the animal, is never, so far os I have been able 
to discover, subdivided into chambers. It gradually increases 
in siae with each successive tuni — its earlier portion, in one 
specimen which I have measured, having a transverse diameter 
of about of AH inch, tlie later portion -rfrxf of an inch ; 
but in most cases the disproportion is scarcely so great as these 
figures imply. 

Its shape also varies considerably: — ^the transverse section at 
times representing about three quarters of a circle, the truncate 
or fiattei^d side &oing inwards ; at others showing an irregu-^ 
krly crescentic or saodle-shaped contour, the concave surface 
of which embraces more or less portions of the preceding turn 
of the coil. The coil terminates externally in the periphery 
of the disk ; and most of the specimens I liave exammea have 
an appearance as if a portion of the end of the tube had been 
broken away fas sometimes observable in IJummulina)^ owing 
probably to the mfeater delicacy and tenuity of the newly 
deposited shell-substauce. The mouth of the tube, representing 
the general aperture of the shell, appears to have been not con** 
strict or otoerwise closed in. 

A coil, formed as I have endeavoured to describe, would 
naturally present an irregular surface, were the walte of the 

20 ^ 
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tube of equal thickneHft throughout ; but in ivalitv the exterior 
ifl even and smooth. A transverse section of the ibssil (PI. XI. 
fig. 4) shows that this is due to a somewhat remarkable 
thickening of the Hhell-wall, especially on its lateral surfaces, 
most observable near the centre of the disk, and usually to a 
greeter extent on one side than on the other. Sometimes the 
m'posit of shell-substance is nroportionally so great that the 
animal has occuiiied but a small part of the whole test. 

1'hc shell-wall throughout is traversed by a multitude of 
very minute tubuli. In tlie thinner jiortions (shown in PI. XL 
hg. 3) tlu'sc are apparently the ordinary pseudopfalial foramina ; 
in the thicker (fig. 4j, though they run in more or less sinuous 
lines, they arts |HThaps only tlie prolongation of the same. 

Quite distinct fiom these, then* is a scries of tulies of much 
larger dimensions, best seen near the ends of a transverse 
section, ns in fig. 5. T t'annot stale what purjicse they serve ; 
but the existence of two distinct systems of tubulatiou is a 
noteworthy fact. The same thing may be observed in some 
other Foraininifera, in Orhnlina for example ; but as that 

E enus Jms a thin and uniform shell-wall, the two cases may 
avo nothing in common in respect of structural significance. 

I have alluded to the lamination of the shell. In the true 
Nummulito this is a character of importance ; for it arises fiism 
the prolongation of the ala* of the soddh^-shaped chambers to 
the umbilicus of the test, forming with each turn of tlie spire 
a fresh and complete investment of the whole. In the new 
type [Arc/iwdisens) a tendency to a similar condition exists^ 
but develojicd to a much less marked extent, and with no 
approach to uniformity. A section of tlio test liighly 
magnified, as in fig. 6, shows the successive layers of shell, 
due to the prolongation towards the umbilicus of the crescenti-r 
form edges of the tube ; but the earlier portions of the tube 
are nearly circular (transversely), and it is only in the later 
stages of ^rowfli, v hen it becomes concavo-convex, that it 
assumes this investing character. 

1 have been unable to satisfy myself that there is any es- 
sential distinction, tntlier in structure or function, between the 
thin shell-wall and tlie further deposit which makes up the 
thicker portion ; in other words, I have not succeeded in 
detenniniuj? that there is any distinct primaiy and secondary 
skeleton as in tlie Nummulite. It is nevertheless quite possible 
at times to trace the thin line of the primary wall, even when 
no difference in structure is observable between it and the 
immediately adjacent supplementary layer. In the same way, 
though I have not been able to identify any part of the structure 
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aa reforrible to a true canal-ayateui^ there are appearances that 
contiuuallv suggest the possihility of its existence. 

Inoorapletc aw thci above details may appear, they arc suf- 
ficient to allow that the n(*w organism haw many affinities to 
the Numiuulitic type, thoiijjli lews complex in ipiieral structure. 
Its primary and most striking difference consists in its being 
formed of a coiled non-septate tulx? instead of u siiiral lino of 
chambers, although the tube shows the same teudency as the 
Kummulino chambers to bifurcate laterally. 

The difficulty of determining the structure and organization 
of so minute a fossil is always great ; but in the present case 
it is much increased by the mfiltration with a subiTystalline 
substance of the same chemical composition as the shell itself. 
It may bo recollected that the true structui-e of the Nummulite 
itself, comparatively a large organism, was only made out by 
the study of nou-iufiltratcd specimens from the sandy Tertiary 
beds of Hampshire. It is, T fear, too much to liope that a 
fossil of Carboniferous age may be found in like condition. 

1 propose tlic name AiU’it-flUiiscus for the genus represented 
by the fossil I have descrilicd ; and in suggesting a specific tenn 
I am glad of the opportunity of associating with so interesting a 
type me name of my friend Dr. Felix Karrer, of Vienna, wliose 
rescai’ches have auded much to the knowledge of 'jWtiary 
Foraminifera. 

The distribution of Archerditem is, so far as w(' know, con- 
fined to the Lower Carboniferous Limestone. The first speci- 
mens which came under my notice were in the collection of 
Mr. John Young, of Glasgow, who, with characteristic liberality, 
allowed me to use them in whatever way seemed desirable to 
elucidate their natun*; these were from the Carboniferous- 
Limestone shale (main limeston^ of Brockley, near Lesmolia- 
gfow. in central Lanarkshire. To Dr. Harvey B. Holl I am 
similarly indebted for the use of his specimens from Gre^t 
Qrmes Head in Caernarvonshire. Mr. David Bobertsou’s 
collection has also exatmles from Brockley; and Mr. B. 
Etheridge, Jun., of the (geological Survey of Scotland, has 
kindly supplied me with material both from this locality and 
from ohiel, near East Kilbride, in the same county. 

I have dwelt upon the relationship to Nummulina rather than 
to its allies OpoToxdina and A nmhutegina^ eitlier of which the 
new genua more nearly resembles in degme of complexity of 
organization, because of the interest which attaches to the 
geological distribution of the Nummuline type. The view 
mat once prevailed, that the Nummulite moae its appearance 
j suddenly at the beginning of the Tertiary epocli and gradually 
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died out hajs long l>ocn known to be untenable* It haa been 
ttbown that there is no material diatinction, except in Bixe^ 
between the Nummulite of the Eocene priocl ana that now 
living in Routhern and tnjpical seas. On the other hand| Dr, 
Giimbel of Munich has descried a Nummulite {N, juroftinm^) 
from a Jurassic limestone Of the eono of Amm(mite» ienuilohatm* 
And, referring to a ranch earlier paper, we find that liouilUer 
and Vosinsky in 1849 f figured, under the name of Nunimalina 
antiqulor^ an unsym metrical Eoraminifer^ one fifth of an inch 
or more in diameter, from the Carboniferous Limestone of 
Miatchkovo in Russia. Though not altogether ovcrlookefl, 
this paper seems to have attracted but little attention until veiy 
lately ; but the figures accompanying it, although deficient in 
the structural details which we should expect from more modem 
drawings, leave little doubt that they represent a tme Nunirau- 
lite, rnnee then Eicliwald | has described, under the name of 
Orohtas mjnalisy what is apparently only a more symmetrical 
lenticular variety of tlie same organism, obtained from the 
same Carboniferous Tiimestone. It is not without interest^ in 
connexion with the geological distribution of the Nummulimda. 
that some Oarbomferous material eoUexjtod for me by my friend 
W. W. Stoddart, h'.G.S., of Bristol, from the Oliftoii rocks, 
contains an AmphUieglnay undistinguiahable from the A* 
mlgaris of D’Orbigny, though of very small size. 1 atn not 
aware that any specimen of this genus has hitherto been ibund 
earlier than the beginning of the Tertiary epoch. 


EXPbANATION OF PLATE XI. 

VigB, 1 a & 2. Archtedimnt Karreri^ ride viewfl. Mapnilfied 88 disbieteiK. 

Fig, 1 h, Peiiphoro-latcnd aspect of 1 d, showing tuo npon end of the 
tube, forming the general orihoe. Msgmtied 88 diameters. 

Fi9> 8. Longitudinal section. The shelLwall has scaroeiy any thickening 
on the median plane, as shown in the outer circlets of this seotioa* 
Magnified 8H aiameters. 

Fig, 4, Transverse section, sliowing the thickening of the walls on the 
lateral surfaoos, oapeoinlly near the centre, and iho extavuriva 
tubulation. Mapified 88 diameters. 

Fig, 5. Lower ])ortion of the same secUun. magnified 280 diameters, 
showing the two distinct sorts of lunuli, and the indioations of a 
primary shell-wall as distihet from tho thickening matter. 

Fig, 6 . Part of the transverso section of another speoimon, magniftad 280 
diameters, showing succossive layers of sholl-daposit due to Aa 
prolongation of the crescentiform edges of the tubplar shelly in« 
vestment over the lateral surfhcee of the test 


* Noues Jahrbuch fur Min. &o., Jalirg. 1B72, ppt241-260. 
t Bulletin de la Soeidti^ Impdriale des Katuraustes de MosooU 
vol. xxii. p. 887, pi K. figs. 6fL78. 

X Letlieea Rosauca (1800), voL i. p. 368, pi 22. fig. 16, 
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XXXIX ,—* of new Hpeciea of Vossonal IJumcno- 
ptera in the Colmtion of the liritufh Mitseum^ By Fkkdekick 
Bmith, Assistant in the Zoological Department of the 
Britii^ Museum. 

[('outimied from p. 

Genus Uhu> 1U()N, Latr. 

( Vi lor ion reyalis. 

Female, Length 15 lines. Black; head, pro- and meso- 
thorax bright light red ; the abdomen purple. Maudibles ob- 
scure ferruginous, with their tips blai‘k ; the apical joints of 
the antennic slightly fuscous above ; the anterior nuirgiu of 
the clyjH'US with four equidistant, short, angular, acute teeth. 
Thorax : the metathorax, pectus, sides, coxa', trochanters, basi* 
of the intermediate femom beneath, tlie posterior legs and 
intermediate tarsi black ; the })osterior tibio^ with an obscure 
ferruginous tinge ; wings dark brown, with a violet irides- 
cence; the hind vNings have their ajneal margins clear hya- 
line ; the anterior ixirtion of tlu' prothorax, and the mctatliorax 
above, rtansvevseiy liindy striali'd. AlKiomen smootli and 
ghining, its colour changing from bright purple to sliades of 
blue or violet in diftVrent lights. 

flai. The Bcluchistaii district ; Afganlstan; mid Sind. 

This beautiful insect was taken by Dr. Lcitli, and also by 
M^or T. Le Mesimer. 

Genus SniEX, Liun. 

Sphex l4)n'i(la. 

Female. Length 13-15 lines. Black, wings bright ferni- 

S *nous, with broad dark fuscous apical margins. Head: 

e mandibles falcate, vtTV stout, tenninating in an acutt' point 
imd with a stout acute tooth aliout the middh' of their inner 
margin; the face silvery and thickly set with en'ct black 
bsits. The posterior margin of the prothorax with silvery 
pubescence ; the metathorax with black pubescence ; tlu' scu- 
tellum with a central impressed line ; the postscutellum with 
two minute tubercles ; bevond the enclosed cells the wings 
afe dark fuscous, with a slight violet iridescence. Abdomen 
SiUooth and shining, with a somewhat obscure blue tinge. 

Hob. Madagascar. 


iSpheJc tuberoulata. 

Female. Ijengtli 13 lines, Black,with the posterior tilnu' and 
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femoim femiginous. Head densely clothed with golden-coloured 
pubescence, thc^ cliceks with long hairs of the same colour. 
Thorax smooth and shining above, the sides and also beneath 
thinly clothed with long golden-coloured pubcsciuice ; it is 
tnucli more dense on the inetathorax, on the sides, and towards 
the apex ; the base of tlic metathorax transversedy striated ; 
the nostscutcllum bituherenlatc ; wings hyaline, the nervures 
black, tlie apical margin of the superior pair faintly clouded ; 
a dark fuscous sjx)t at the apex of the marginal cell; the 
tibias and tarsi very spinose. Abdomen black, with a faint 
tinge of blue. 

hob. Siemi Leoue. 

Genus AMeuu:x, J urine. 

Awpulejc a^icaliH, 

Femah, Length fi lines. Varied with tints of blue and 
green, the semu* of the antenme and apex of the abdomen 
ferruginous. Head blue or green, covered witli deep continent 
punctures ; th(‘ clypt'us ana mandibles feiTuginous ; the cly- 
peus with a 8hai*p earina in the middle, its anterior margin 
siibangular. The pro- and mesothorax with large continent 
punctures, the fonner slightly narrowed towards the head; 
tlu' metatnorax transverse, the |) 08 terior lateral angles dentate, 
the superior surface with a rais(‘d margin, a central longitu- 
dinal cariim that runs from the base a little beyond the miadie, 
whore it divides into a fork which runs to the posterior mar- 
gin, on each side arc three oblique eariuce, between the cariuas 
coarsely striated ; wings fuscous, wdth a hyaline fascia cross- 
ing the superior pair at the ba8<‘ of the first submarginal cell : 
the apex of the wing is subhyaline. Abdomen smooth and 
shining, delicately and sparingly punctux*cd, the three apical 
segments ferruginous. 

Rah. South Africa (Zulu eoimtiy). 

This sjiecles belongs to the section of tlie genus Amjmleo! 
which has only two submarginal cells. 

Genus Douchurus, Latr. 

DoUrhurua Imvta, 

Female. Length 4 lines. Black, smooth and shining, the 
abdomen brightest. Head very closely and very delicately 
punctured, with a few irregularly intermixed larger pone-* 
tures j a tubercle in the middle cf the face concave alx>Te, 
with Its anterior margin whitish ; the palpi, base of the man^ 
diblcs, end the clypeus yellowish white, the anterior margin 
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of tlio latter rounded ; the antenufl? fulvous beneath* Tliftrax : 
the prothorax flattened at the aides, and deeply depressed in 
the middle above^ forininp; on eacli side an outuse tubercle ; 
the mesothorax with two deeply impressed longitudinal lines ; 
the metathorax rugose, with a horseshoe-shaped small en- 
closed smooth shining space at its base ; this sliapc is again 
enclosed by a longer l)ut similar-shajwd space, which is longi- 
tudinally strlgose ; the apex abruptly truncate, the truncation 
sharply margiiujd above, finely rugulose, and thinly covesred 
with white pubescence ; wings snbnyaline and iridescent, the 
nervures black; tlie anterior tibiae, the tarsi, and aflso the 
intermediate ))air feiruginous. The abdomen smooth and 
shining ; the apical segment, and the margins of the otlicr 
segments, narrowly rufo-pieeous. 

UoIk Brazil (Ega and St. Paulo). 

The colouring of the logs differs in the two g})ecimcns, one 
being lighter than the otlicr, the extreme tips of the femora 
being ferruginous. 

Family LarridsB. 
ricnus Laurapa, Smitlu 
Tjarntfla vestila* 

Female. Length 5^ lines. Head and thorax black, the two 
basal segments of the abdomen and half of the third ferru- 
ginous. Head and thorax densely covered with short white 
pubescence ; on tlie face it is bright and silvery, it is the same 
on the legs; the a]nettl joints of the tarsi ferruginous; the 
wings clear hyaline ; the tegulce and nervures ferniginous ; 
the apical margins of the segments of the abdomen with 
bright silvery fasciie. 

Mob, N, India. 


Lat'rada cceleatina^ 

Female^ Length 7 linos. Black, liead and thorax semi- 
opaaue; abdomen shining. Hoad closely and fiiielj punctured ; 
the lace, as high as the insertion of the antenna*, covered with 
silvciy pile. Tlie thorax closely and finely punctured above ; 
tlie metatliorax obliquely striated, with minctures intermixed; 
the legs, and the thorax bonoath, with a fine changeable silvery 
pile; the tarsi obscure fusco-ferruginons ; the wings dark 
fuscous and having a purple iridescence, tlie postenor pair 
palest Abdomen pilose at the sides and beneath, the apical 
margins more or less obscurely rufo-testaceous. 

Hah. China (Hong Kong). 
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Larradajhrox* 

Femah. Length 8-8| lines. Head and thorax black, 
abdomen and logs ferruginous. The bead and thorax adorned 
with short silky glittering pubescence, usually more or less 
abraded on the disk of the inesothovax, scutellum, end mete- 
thorax above ; the latter obliquely, finely, and evenly striated ; 
the Bcapeof the antenntu in front tuid the mandibles forruginouH j 
the eoxft», trochanters, and the anterior and intermediate 
femora beneath black ; the wings fulvo-hyalinc and faintly 
clouded at their ai)ieal margins. Abdomen Hm^X)th, Bhining, 
and with only a few scattered delicate, punctures. 

Hah. Africa. 


Larmda (HahoUca. 

Fvmalo. Linigtli lOi lines. Black, with the head, and thorax 
anteriorly, coveri*d with bright golden pub(\Hcence. Head : the 
scape and four or five of the joints ot the flngidlum, and the 
mandibles, ferruginous, tin* tips of tlie latter black. The an- 
terior femora, tibia', and tarsi ferruginous ; wings dark brown, 
with a purple iridesconec ; the scutellum smooth and sliining ; 
the metathorax opaque. Abdomen smooth, shining, and im- 
punctate ; the apical segment ferniginous. 

liab. Sierra Leone ; l^ort Natal, 

This species is most closely allic'd to L. auruhftta^j but its 
legs are ulm’k and its wings darker ; it may nevertheless be 
a climatal variety of that species. 

LarnuTa vf^j)eattL 

Female. Length 6J linos. Entirely black ; the anterior 
margin of the clypeus emarginate in the middle, the lateral 
angles fomiing two blunt tubercles or teeth ; the clypeus and 
sides of tin* face lliinJy covi'red with hilvt»ry pile. The meso- 
thorax and scutellum shining, and closely and finely punctured; 
the metatliorax opaque, with a longitudinal central channel, on 
each side of which it is indistinctly and finely striated obliquely 
ill the middle, but more strongly and irregularly so at the 
sides ; the wings tu«eo-hy aline, tne neuration black. Abdomen 
smooth, shining, and very finely and closely punctured, 

iToJ. New Caledonia, 

Larrada croHeipen. 

Female. Length 7 lines. Entirely black ; wings fuscous, 
hyaline towards their base, thenervures black. Hcitd dimsely 
covered in front, as high as the ocellus, with br^t silTety 
pile ; that on the clypeus has a faint golden tint. The ihtmx, 
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from the BCTitcllum forwAr^la, covered with ;pale goldeai pile : 
the metatliorax at the Hides and behind with a oavarinff of 
bright silveiy pile ; tlio legs stout ; the tibiae and tarsi thickly 
«{>ino8c. Tlxc apical margins of the segments of the abdomen 
with bright silvery faBcite, the fascics widen both in the middle 
and at tlxc sides ; the apical segment witli divergent striae* 

Ma/e, About (> lines long. Body and logs more slender ; 
the head and thorax more pubescinit ; wings tlie same as in 
the other sex ; the basal segment of the abdomen covered 
with silvery pile ; the other sc^ginents fasciated, tlxc apical 
one pilose. 

iSfoi. South Australia. 

Genus Bison, Spin. 

P{$on macul ij}e7i n . 

Female. Length 5 linos. Black, with tlic thorax, legs, and 
basal segment of the abdomen ftu-riigiiious ; wings witli two 
large fuscous macuhe. Head : the si'ape and four basal joints 
of the tlagellam of the anttMiine, tlu* clypeus. ami mandibles 
ferruginous, the latter black at their tips : the head above the 
clypous, as high as the insertion of tlie anlenuai, and the 
orbits of tlie eyes witli glittering pale, golden pubescence. 
Tliorax : the [losterior margin of tlie prothorax, of tlui meso- 
thorax, a line on each side of the iK»stscutellam, and the base 
of* the metathorax adorned with golden pubescence, on the 
sides of the latter it is inclined to silvc^ brightness ; the 
sides of the metathorax and the postscutcllum black ; xvings 
flavo-hyalinc, with a dark fuscous macula occupying the 
externo-median cell, and extending more or less into the 
posterior wing ; another occupying the marginal cell ; the 
nervures surrounding these macul® black, the rest of the 
nfirviireH and also the stigma pale testaceous ; the apical 
joints of the intenneiliate and posterior tarsi fuscous. Abdo- 
men : the ^ical margins of the two basal segments, and 
sotlhetimes 01 the third (much more nam>wly), yelloxvish xvhitc ; 
the second segment more or less black at the base. 

Hdh Brazil (Ega and Para). 

Piaon pilosus. 

FmaU. Length 4 lines. Black ; the abdomen shining, 
and covered witn a pale golden pile, that on the legs silvery. 
Head ; the cheeks and inner orbits of the eyes with bright 
ailvety pile ; the mandibles ferruginous at their apex. Thorax 
shagteened ; the sides of the metathorax with a thin white 
pubescence; wings hyaline and brilliantly iridesreut ; the 
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Llack ; tlic tegulie testaceous at their outer margins ; 
the calcaria at tlic ajwx of the tibim ferruginous. Abdomen i 
the margins of the segnientn constricted ; the apical margins 
with hriglit silvery fascia', which, in certain lights, have a 
golden tinge more or less brilliant. 

Hah Ega. 

V aniily Bembicido. 

Genns Bembkx, Fal)r. 

Bemhfx afhofa^ciata, 

Mah. Length 7 i lines. Black; tlie abdomen with six 
whit(' fasoia\ attenuated in the middle, the first slightly in- 
terrupted. Head : the ciypeiis, a line at tlu' inner orbit of the 
eyes, not extending to their summit, a narrow line bt'hind 
them, the scape 4)f the antenna* in front, the lahrum, and 
mandibles white, the latter black at their tips ; the flagellum 
pale iK'neath. Thorax covered with griscous pulx'sccnce ; 
the legs white, with a yellow tinge ; the coxce, troi'hantcrs, 
anterior femora Is'liind, and tlie intermediate and posterior 
pairs (except at their apex) black; the tibiai with a black line 
behind ; wings hyaline. Abdomen : the first and sei^ond fasciae 
are about the miadle of the segments, and the following at their 
basal margins ; beneath, each segment has an angular spot 
at its apical margin laterally ; the second segment has a com- 
pressed tubercle, its margin curved, its ^apex truncate ; the 
sixth segment is subtuberculate. 

Hah, liulu country, 

Bemhex cralironijvrnm, 

Male, Length 6 lines. Black ; head, thorax, and base of 
the abdomen thinly covered with erect white pubescence ; the 
abdomen with six emial yellow fascia*, all slightly interrupted. 
Head; the base and apex of the scape of the antennee in 
front, the anterior margin of tlie clyjjcus, the labrum. man- 
dibles, and a narrow line behind the eyes yellow. Tgorax: 
the posterior marrin of the prothorax, a line surrounding 
the tubercles, and a spot close to the tegnlee yellow; the 
tips of the femora in front and the tibi® and tarsi yellow ; a 
block line on the tibiie behind, but only towards the ajwx of 
the posterior pair ; wings hyaline. Abdomen : all the faseim 
of nearly cgual width, their anterior margins slightly waved; 
beneath, shining black, with a triangular spot at the side of 
each segment, at its apical margin a very narrow line emanates 
from each, but is not continuous to the middle of the w^gments. 

Hah Poll Essingtnn. 
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Bfmhex diverBipcnnis. 

FomaU, Length 10^ Ihicji^* Head ferruginous ; thorax and* 
abdomen black, variegated witli jj'ellow : the wingR brown, 
with one third of fore wings at their apex liyalinc ; the clypeus, 
labrum, and mandibh*s yellow, the latter black at their apex ; 
antcnniv ferruginous ; a quadrate bla(‘k spot on the vertex. 
Iliorax : the |K)sterior margin of the prothorax, the tubercles, 
tej^ila*, and legs ferruginous ; the coAte, trochanters, and base 
of the femora black ; a transverse curved line on th(» scutellum, 
postscutellum, and inetathorax, asw^ell as its posterior angles, 
yellow. Abaomeu : the tirst segment has a large, irregular, 
somewhat quadrate spot on eacli side, the second segment 
a broad oblong yellow macula, which nearly meet in tlie 
middle and are deeply incised at their inner margin; tlie 
thud and fourth segments with large niaeuln? that are sud- 
dcnljr naiTowed and curve inwards and upwards, nearly 
uniting in the centre of the segment ; the fiftli segment wdth 
a large oblong macula on each side, that nearly meet in 
the centre of 5ie 8(»gnient ; the sixth ftiiruginous at the apex ; 
beneath immaculate. 

Male, As large as the female ; wings hyaline ; head and 
scape of the nntennie yelhm, with the flagellum ferruginous, 
its four apical joints swollen and distortt^d. Thorax as in the 
female. Abdomen blai'k beneath and^cllow alx)ve ; the apical 
margins of the first and three following segments margined 
with black, the margins produced in thci middle into a tri-* 
angular shape ; the first segment witli a small semicircular 
black spot, from which emanates a line, which unites w Itli the 
black margin ; the second segment with two small, oblique, 
central black spots : the thini with two larger spots at its 
basal margin ; the liiree apical segments margined witli ferru- 
ginous ; a small, jicutc, compressed spine on the seeon<l ventral 
segment. 

Jlah, Angola. 

liemhex aevera. 

Female. Length H lines. Black, smooth and shining; 
the thorax with yellow markings, those on the abdomen 
whiti^. Head : the face and elyjwus covered witli fine short 
silVety pulioscence, that on the vertex is long and griseous j a 
narrow yellow line behind tlie eyes. Thorax : the posterior 
margin of the proth4>rax, the tubercles, tegulce, ima a line 
over them on the niesothorax, an ovate spot on each side of 
the scutellum, two oblique sjiots on the postscutellum, which 
arc sometimes united, yellow ; occasionally two short yellow 
lines on the mesothorax anteriorly, or tv^ o minute spots, both 
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freqiK^iUly obliionitod ; the anterior femora and the libite in 
front, as well ns tlie intermediate tibias in front, yellow; their 
^arsi yellow bonesath ; all the claw-joints yellow ; the winga 
subliyaline, having a fuscous cloud in the middle. Abdomen : 
the first segment witli an angulated spot on each side ; the 
second and third Hcgmeuts w itli a curved line ou each side, 
which unite in tin* middle of the segnuuits ; tlic Ibiuth segment 
with two contial minute oblique spots. 

The nude n'sembles the female, but lias no spots on the 
thorax, and the jiostorlor tibia* and n]>ex of the femora are also 
yellow beneath ; tlie second ventral segment has a compressed 
obtuse tubercle in the* mlddh*, and the fascia* above arc more 
or less int<‘mipted. 

Hitb» Australia (Swan Klvcr). 

Ihmhex palniala. 

Male. Length 8 lines. Yellow beneath and black above, 
with yellow markings. Head : a quadrate black spot on the 
vertex, tlio rest of the head yellow; tlie scape very stout; the 
flagellum graduallj’' thiekdied to the apex of the eighth joint; 
the follow^iTig joints much narrow(‘d, and forming a hook- 
shaped termination ; an elongate sulcation on each side of the 
clypeus and labmm. Thorax : the sides of the mesothorax 
above, a curved Hue on the scutellum, a line on the post- 
scutellum. and a curved transverse one crossing the metathoraac 
yellow ; tlie inesothorax has on its disk two pear-shaped spots, 
which are united to a narrow line whicli curves baeWaros to 
the base of the scutellum : wings hyaline ; tlio anterior tibias 
expanded at their apex ; tiio first joint of tlie tarsi dilated into 
an oblong concavo-convex })rocess, which is fringed behind 
witli black and f<i*rrnginous bristles. Abdomen yellow beneath 
and black above, each segment with a broad yellow fascia, 
which only leavi‘s a narrow black apical margin ; the seconu 
ventral segment coinjiri'ssed, forming a slioit tooth jiosteriorly* 

Ilalt. N. Australia. 

liemhex Uidentifera. 

Fmalf. Length 7-8 lines. Black ; the thorax withyolW 
markings^ tlie alxloinen with white ones. Head : the die(^, 
the mandibles, labium, clyjieus. and a tridcutate shape above 
it yellow ; the tips of the mauclibles and two minute spots at 
the base of the clypeuH black ; a line at the side of the soaps 
and the flagellum of the autennee above black. Thorax : tue 
margin of the prothorax, a line over the tegulm, whioh have a 
spot in front, a spot on each side both of the scutolltW Sil4 
postscutcllum yellow ; a minute black spot at the apex of tbs 
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femora ; tlie thorax at the aides, and also beneath, vellow, with 
a large quadrate black spot on tlie clypens j the legs yellow ; 
th<^ wings hyaline. Abuomen : a triangular spot on each side 
of the nrst segment j tlie three following segments have each 
a transverse undulating fascia in the inidcfle, the fasciae arc 
suddenly enlarged laterally into subquaJrutc inaeulaj ; the fifth 
segment lias an ovate sjM)t on each side ; tlie first four ventral 
segments have on eacli hide an ovate each in succession 

smaller, the fourth minute. 

llab^ Quecnslaud (Morcton Bay). 

Demhejr fariventna. 

Female^ Length 6 -7 lines. Black above and variegated 
with yellow markings ; beneath entirely yellow. Head yellow, 
with the vertex and upper portion behind black: antennm 
yellow, with a black spot at the apex of the scape aoove ; the 
flagellum above, except the ajiiea! joint, black. Tliorax : the 
margin of tlie protUorax, two abbreviatiid lines on the rncso-* 
thorax in front, and two minute spots posteriorly close to tlie 
Bcutellum, which has a line at its lateral margins, a transverse 
line on the postseiitclliun, and an ol>li()ue one on each side of 
the metathorax inclining inwardly, yellow ; the legs bright 
yellow, wdth a narrow black line on the femora and tibiie ; 
wings nyalinc. Abdomen : eaeli segment with a transverse 
undulating lin(‘, which is suddenly widened laterally, and 
the apical segment yellow. 

Male very like the other sex ; but with a large, compressed, 
obtuse tubercle on the second ventral segment. 

JHaA- Australia (Bwan River). 

Bemhe^r fla vtlahns* 

Female. Length 6 lines. Black, with tlie labnim, tibias, 
and tarsi yellow ; abdomen witli white fas(da\ Head ; the 
cdypeuft'aud face with silvery pubescence, the vertex with 
whtte pubescence ; a line behind the eyes and the scape of 
tlie antennal yellow in front. Thorax ; the margin oi the 

S rotborax, the tubercles and the tegulco behind, a spot on 
le mesothorax close to the tegulse, a sjxit on each side of 
the scutellum, and the postscutellum yellow; the anterior 
femora in front, and the apex of the intermediate and posterior 
pairs, yellow ; a black line on the anterior and intermediate 
tibije outside. Abdomen : an elongate white spot, pointed in** 
wardly, on the first segment ; the three following segments have 
eachanundulatingwhitefasciajtliefirstverysligntlyinterrunted, 
all widening at the lateral margins ; beneath shining bla«. 
Bab, W. Australia. 
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BenJiox muliipicta. 

Female, Lengtii 7i Knee. Blacky variegated with pfcle 
yellow markings ; the abdomen with curved which are 
not united in the middle. Head ; the mandibles, labrum, a 
broad line on each side of the face, the clypeus, a triangaW 
above it, and two minute spots in front of the ocelli, and 
with a line behind the eyes, which becomes wider towards the 
base of the mandibles, yellow ; the scape yellow in front ; the 
base of th«‘ clypeus with a large bilobed black spot, and the 
tips of the mandibles black. Thorax : a nanw line on the 
posterior margin of the prothorax, two minute elongate spots 
on the disk of the mesothorax, a spot close to the tegulas, an 
ovate one on each side of the scutellum, the ])o«tscntellum^ a 
curved line across the metathorax, and an ovate spot at its 
posterior lateral angles yellow ; legs yellow, with a black line 
on the tibia? and tarsi liohind ; the wings liyallne. Abdomen : 
an intermjitcd broad waved fascia on the lirst segment ; the 
following segments liave on each side a subqnadrate spot, 
from which a line curves backwards in a lunate form ; the 
apical segment black : beneath, each segment has a lateral 
angular yellow spot, 

llal, Mexico (Oajaca). 

A male from Brazil, whicli has the abdomen marked in the 
same manner as this species, is in the collection ; it only differs 
in being entirely yellow beneath, a common sexual distinction, 
and is probably the true male of B, multipicta, 

Benibejr palUdipxvta, 

Female. I^ength 8 lines. Black ^ the head, thorax, and base 
of the abdomen densely covered with short white pubescence ; 
the abdominal segments with broad glaucous fascia;?. Head ; 
the mandibles, labrum, clypeus, sides of tlie face, a line behuid 
the eyes, and the scape in front yellowish white ; the d^agcllum 
fulvous beneath. Thorax : a narrow line on the margin of the 
prothorax, another over the tegula^, and ulao one on the sides 
and posterior margin of tlie scutellum, a transverse one on the 
postscutellum. a curved one across the metathorax and its 
posterior angles, pale yellowish white ; the legs of the same 
colour, with the femora more or less black behind ; wings 
hyaline. Alnlonien : the first fascia much narrowea in the 
middle, the second broad and suddenly widened laterally, the 
third slightly incised in the middle posteriorly, and the fourth 
has its anterior margin waved; beneath, each segment has a 
lateral triangular pale macula. 

Hah. Me xico. 


[To be conlmued.] 
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Xt^^On Mtf Amount tf SkAiimco^umti^ mdeyfom hy 
iu0Mkk iu the Jhjjpat State ; tei^ Mmarhe on PitpflSo AJ*x« 
By lUFHASiiu meldola, F.C.S. 

The obaervations herein recorded are preliminaiy to an ex* 
perimental inquiry into the law which governs the siae of the 
dividual in species undergoing complete metamorphosis. 
Being unable to continue the investigation until next season^ 
when some species going through its larval and pupal stages 
within dm season will be proeurable^ I deem it advisable to 
make known the results of my experiments so far as these are 
at present conducted. 

The ideas that have led to this inqui^ are briefly these : — 
From the period of its emergence from the egg to the assump- 
tion of the pupal state the larva of an insect undergoing com- 
plete metamorphoBia continues to feed and to increase in bulk ; 
m this stage the insect exerts but little activity^ so that nutrition 
is in excess of waste and a considerable surolus is left for 
growth. Witli the pupal stage comes a period of quiescence, 
when the substanco-loas due to activity is reduced to a 
minimum. 

The experiments of Newport ♦ have shown that in the pupal 
state respiration still goes on, though to a diminishod extent, 
so that the carbonic acid and water excreted by the pupa, being 
uncompensated by food^ must be a dead loss of matter to tlie 
insect. Several weighings made by Newport prove the truth 
of this statement. Thus, there being gam or matter in the 
larval state and loss during the pupal stage, and tliere being, 
moreover, undoubted variation in size among tlic individuals 
of a species (apart from sexual difference in size), it occurred to 
mo as probable that one of the laws governing individual size 
was to be derivtsd from tlie facts above set forth ; for from 
them we might fairly exp^t that the size of an individual (all 
disturbing factors being eliminated) would be, cccteris paribm^ 
inversely proportional to the ratio of the pupal to tlie laivaf 
peiiodi or directly proportional to the ratio of the larval to the 
pupal period. 

Buen being tlie law arrived at A pnort, I determined to 
submit it to 6zq>6rimenti|l investigatian when a favourable 
opportunity presented itseR In the mean time, when seal chiug 
for recorded facts bearing on the subject, 1 bc^me acquainted 
with the interesting expcrhneivts of Mr. W , 11. Edwards f upon 

• PhiL Trans. 1830 & 1837, vols. exxvi. 8c oxxvii. 
t * Butterflies of l^orth Amerios,’ part he., Bee. 1871. I am indebted 
to vwf friend Mr. A. G. Butler, F.L.S., for the loan of this work and also 
flw meeboens of P Afox, 
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the breediug of Papilto AJcuc ; and these seemed to furnish data 
fitted for testing my conclusions. 

Papilio Ajax is a polymorphic species inliabiting NortJi 
America, presenting the tfircr following well-defined forms : — 

1. Papilio Ajax ^ rax » Wahliilj J^dwards. 

2. j var. Telamonides^ Felder. 

3. ^ var. Marcelhuiy Boisduval. 

'niese three forms differ in many specific characters, and 
were long recognized as distinct species. They form a series 
graduating in size, Marc(^1lu» being tlie larg<'st and WaUthii 
the smalh'st. The first to a]»jK‘ar on the wing in the year is 
Walshii ; this is followed ])y TJmnonidp^^ and this in Jts turn 
by Marcellas, Tlie larvae of Walshii are descrilH'd by Mr. 
Edwards as being very uniform in colour and marking ; those 
of Telamonides are similar to Walshii “ up to the second moult, 
after which there is a wide divergence, sonu^ retaining a re- 
semblance to WahhUy'* others presenting several variations. 

The larvee of MareelJus combine the variations of Walshii 
and TeUimomdesy The S})ecific identity of the three varieties 
was proved by r(*armg them all from one batch of eggs. Mr. 
Edwards thus sums up the results of his wliolc series of obser- 
vations : — produces Wahhh\ Telamonides^ and Mar^ 
cellus the stuno season^ and its own type in th(5 spring ; Mar-» 
cellus produce^i successive broods of il/amV/wsthe same season, 
and occasionally Telamonides (individual taken in September 
1870), and the last brood produces Walshii and Telamonides in 
the spring j and whenever any of the chrysalids of either brood 
of JMlarcellus pass the winter they produce the other two varieties, 
and probably sometimes their own tyjic (individual taken in 
April 18C7). The chiysalids of WaUhii that pass the winter 
of 1871-72 will produce Wahhiiox Telamonides^ The most 
important difference between the varieties^ so far as our present 
puiix)8C is concomed, is that in the duration of the larval and 
pupal periods. The duration of the diff!r»rent stages in the 
three forms is shown liolow : — 

Egg. Larva. ObiyBalis. Total. 

Wahhn days. 22-20 days. 14 days. 48-fil days. 

Tdamonidta .... ,, 15-18 „ 11-14 ,, 80-80 ,, 

MareeUas 4-5 „ 12-19 „ 11-14 „ 27-88 „ 

Here, therefore, is a species presenting varieties differing in 
size and in the duration of their larval and pupal jpeiiods. It 
is easy to calculate whether any relationship exists between 
the size of the insect and tlie ratio of the pupal to the larval 
period ; and on making the calculation I found that there was 
a relationship, but exactly the reverse of that which would be 
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ftaticipated from the conclusions previously set forth. This 
result is, I think, sufficiently curious to warrant insertion : — 


Nsme of vAriftty. 

Baiiu df inenn 
pupal to 

mean larval pcTiod. 

Botio of mosu 
larval to 

mean pupal period. 

IduaJi expanae. S . 

WaUhii 

5^=.0r>49 

^5=1-821 

inchea. 

2-70 


Telamcnides . . 

-0-767 

bI“ 1-820 

3-00 

Marcdlm .... 

III =0-806 

‘^1=1-240 

8‘35 


It is here seen that the size of the variety is directly 
instead of inversely proportional to the ratio of the pupal to 
the larval period and vice vered. Whether these results are 
due to mere coincidence or whetlier they are related as cause 
to effect I am quite unable to say. The calculations, however, 
point to the conclusion either that tlic pupal waste has no effect 
upon the size of the imago, or else that it is overl)alanced by 
the action of other causes. The difference of size between 
Wedshtiy Telamonidesy and Marcdlm is therefore most probably 
correlated with those other differences ^such as marking of 
imago, pattern and colour of larva, duration of egg-stage, &c.) 
which Mr. Edwards has shown to exist between these three 
varieties. 

Double-brooded species appeared also to present at first 
sight data fitted for testing the conclusions arrived at ; but 
ftoher reflection convinewf me that such facts as arc known 
are so encumbered by factors of unknown value as to render 
their comparison useless. Thus the species of SeUnia and 
I^hyra inhabiting this country are double-brooded, tlie indi- 
viduals of the spring brood being in both cases larger than 
those of the autumnal brood. Now the spring brood passes 
the whole winter in the pupal state, while the autumnal brood 
passes only a few weeks in the summer in this condition. In 
this case teunperature is the unknown disturbing factor. We 
know not the amount of the total loss cither during the summer 
or winter pupal period ; neither do we know the amount of 
the total gain of the larva during its vernal period of feeding 
or during its autumnal period ot feeding. With Selenia also 
diere is some difference of colour and marking between the 
two broods ; so that we have here seasonal dimorphism,” 
with which, as in P. Ajaxy the difference of size may be corre- 
lated. The European butterfly Aroichnia pror$a is also 
douUe^^brooded ; but in this case the spring variety ii ikt 
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smaller. In many species individuals soinetiraes fail to emerge 
at llieir proper period, and then remain in the pupal state until 
the following season. This commonly liaptKjns witli ICrio- 
gasfer lanestris, and occasionally with Bomhyx quercus^ var, 
callunce ; I have known it to occur also with Sphinx ligastri ; 
and my friend Mr. W. Cole informs me that he has a pupa of 
Papilio Machaon now living (Septeral>cr 12th) which tailed to 
emerge at the proper period. In all cases of this kind wo arc* 
in complete darkness as to the respiratory activity of such 
dormant jnipfc. 

The exj)orimcntH which 1 have now to record arc extensions 
of Newport’s experiincmts^ uj>on the loss of weight in pupje, 
and were undertaken with a view to ascertain the exact amount 
of the loss undergone by insects in this (‘ondition, and to 
gain also an insight into the extent of the individual variation 
in rcsjnratory activity among pupce of the same species exposed 
to the same thennal conditions. 

I’lie lirst weighings made were oi* a specimen of Bovnhyx 
qaercus found in tlie larval state on Leith Hill on the 2nd of 
last June. It was nearly full-grown when found, and com- 
menced to spin up a day or two after c^ture. Aliout a W(X»k 
was allowed to pass before making the first woigliing, in order 
to make sure that the larva had changed, and in order to 
diminish the risk of error due to the drying-up of tlie cast-off 
skin and of tlie cocoon. The weighings (mailc tliroughout in 
grammes) were rcjicated at intervals of seven days until the 
emergence of the imago, which took place ou tlie 14tli of July. 
This pupa was weighed in its cocoon, and the weight of the 
empty cocoon afterwards subtracted from each of the weighings. 
The following are the results 

Tahie showing loss of weight in pupa of Bombyx quorcus during 
periods of seven days. 


Date of weighing. 

AotQftl 

weight 


Pere^ntege 

ofioM. 

June 12th .... 

1-881 


..... 

„ 10th .... 

1*280 

0*101 

7*31 

„ 2«th .... 

1*257 

0*023 

1*79 

July Snl 

1*229 

0*028 

2*22 

„ 10th .... 

11<54 

0*005 

5*28 


♦ Thi« groat phyBiologist proved that nupo^ reBpirod, by detectiiw the 
excreted carlwinic acid; and ho estimated tne rcBpiratonr activitybj deter^ 
mining the quantity of Hub gas. The ostimation of the total loaa of 
weight iR oBBential to the present inquiry, because water, whether produced 
by the oxidation of hydrogen-coutaimng tissuoe, or whether introduced 
into tl^e system with the juices of the fo^-plant, is essentially a product 
of respiration, and counts, like carbonic acid, for substanoe-loss. 
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In the second column of the. foregoing table the actual 
weight” is the weight of the pupa alone. In the fourth column 
is calculated the percentage of loss upon the weight of the 
pupa at the commencement of each of th(\ j>erioda. I esti- 
mate that during the whole of its pupal existence this insect 
lost from 25 to 26 per cent, of its weight. 

The next experiments were made uiion six specimens of 
JAparis dispar bred from eggs supplied to me in 1872 by my 
friend Mr. u. W. Bird. These pufiffi were, as before, allowed 
to remain some time before making the first weighing, and 
were then weighed quite naked, the cocoon and larva-skin 
being removed, so as to do away with all risk of error diu* to 
drying. Tlic we.ighings were in this case repeated at intervals 
of four days, with tlie following results: — 

Talk showing loss of weight in sir pujHF of Liparis dispar during 
periods of four days. 


Ho. 

Initial 

weight 

July 10. 





Semi wt'ighinga 





July 14, 

1 July IM. 

1 July 22. 


1 July 26 


1? 

Actual 

weight. 

3 

4 

nt 

isy 

.... .J 

J 

P 

p t* 

J. 

3 

S, a. a 

a 

J 

lii 


1^31 

0-967 

0*071 

7-18 

0*900 

0 067 

6-96 

■ 


■ 

■ 


— 

W.9 

0i)38 

0-808 

0*040 

4-J6 

0 859 

0-039 

4*34 

- 

- 

- 




111.9 .. 

O'Qoa 

0ibl7 

0*061 

6*11 

0*899 

0-048 

6-07 

- 




- 


iv.d... 

0-607 

0-677 

0 030 

4-94 

0*648 

0*039 

5 02 

-- 

- 

-- 

- 



v.d .. 

0-439 

0*4U 

O'Olfi 

3-62 

0-400 1 

0-014 

8-.W 

0-3HJ 

0-018 

4-50 

0*1 lat 

0 270 tj 

70-681 

VI. 9 .. 

1-044 

1-012 

o-o;i3 

«*06 

0-873^ 

0-139* 

18-73* 

0*890* 

(.-183* 

20-96*1 

0-500* 

019C*j 

27 6 .-l*j 


* sifiuikKi that tbf* pupa la dead, t that Uir weight is that of the imago. 

Wlitro no dguro {■ auppiiod the imago haa rmerg(<d. 


The expressions “ actual weight ” and “ percentage of loss ” 
have in this table the same meanings as before. Bpecimen VI. 
was killed by exposarc to ether vapour at the termination of 
the first period (July 14tli), in order to compare the loss of 
weight due to simple drying np with that due to respiration. 
For this reason tlie dead pupa was always weighed on the 
same days with the living ones ; and, as will be seen on refer- 
ence to the table, it invanably lost more, from the period of its 
deatli, than any of the living specimens. All tlic specimens ‘ 
were kept together in the same apartment, so that they wore 
exceed to the same temperature. Nos. I., IT., and III. 
yiwded perfect insects on July 20tli ; no. IV. emerged on July 
22nd, and no. V . on July 26th. This last specimen happening to 



306 Mr. B. Meldolaon ti>A Amomtof BubHanU'-wuU 

emei^ on a morning concluding a period, was weighed in 
perfect state, and hm hat more than seventy per cent, of its 
weight on July 22n(L This enormous loss is attributable to 
the increased activity of the imago, to the drying-up of the 
moist pnpa>case, and to the ejection and drying of that red 
fluid whidi most Lenidonterous insects emit on their emergence 
from the pupa. »milarly Newport found that a pupa of 
BpMnx Itguatri which weighed 67‘4 grains had dimimshed to 
34 grains when weighed 33 days after (the day after the em^ 
gence of the imago), having lost 62' 1 per cent, of its initial 
weight. Specimen V. had lost on July 26th nearly aeventy-Jbwr 
per cent, of its initial weight ; but even this is smaller than the 
actual loss, because the first weighing was made more than a 
week after the changing of the larva, during which time the 
insect had been losing weight. 

The next experiments were made upon living specimens of 
L. diapar in the perfect state. Three females and one male 
were weighed in boxes on July 10th, and then weighed again 
four days after, with the following results 

Table ahming has of weight in four apeeimena of liparis dispar 
(jteifeet inaeeta) during a period of four days. 


3(0, 

JvJy 10th. 

July Uth. 

ilctiuJ 

weight. 

AoiuiU 

weight 

XiOM* 

F^foooteifo 

Ld.,.. 

0118 

0*092 

0*020 


n.<i> .J 

0*451 

0*414 

0*037 


m.? .. 

0*5U 

0*460 

0*064 


rv,? 

0*546 

0*458 

0*088 

16*11 


This last table shows in a beautiful manner the relation betwem 
activity and waste ; for the male was very restless and flattered 
about in its box, while the females were tolerably ijuiet. The 
loss in the male is to the mean loss in the females m ratio 
of 22'03 : 11*60, which is vmy neatiy t^ 2 : 1. The 

mean loss in the females is to the meanioss in four ftnude 

pupm in the same period time b tiie ratio of 11*^ s 4*96, 
Thus do these preUminaiy experiments prove tiiei0 h 
a loss of substance in the pupal state, that ^ less is dtifeiwt 
in amount b bdividualB of be some species exposed to ^ 
same temperatnre, and that it is less b amount ban bat oe- 
enrring in the shme species b the perfect state or b a dead 
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pupa by desiccation — ^the comparisons extending in all cases 
over equal jieriods of time. They prove also, what is fax more 
important to our present inauiry, tliat tlie variation in loss is 
sumcient in amount to leaa us to expect the sko, or at least 
the specific gravity, of the imago to be sensibly influenced by 
it. 

Trusting that other observers may be induced to take up 
the inquiry next season (tor in the multiplicity of observations 
there is strength), I propose to point out in concluding the 
various disturbing factors which would interfere with the ex- 
perimental results. In any species, Uicn, tlie size of an indi- 
vidual may be influeneed by : — 

1. The natural difference in size between the two sexes of 
many sfwcies, l^his ftujtor is obviously eliminated by com- 
paring only individuals of the same sex. 

2. The force of heredity — lai ge jyarents tending to give rise 
to large inaividnals and vice versd. Eliminated by comparing 
only the offspring of a single iiair. 

3. The varying supply of food to different indivtdml larva*. 
Eliminated by supplymg each larva with excess ol‘ its food- 
plant. 

4* The different amount of substanoe^waste in different indi-* 
vidual larvce due to diHsimilar thermal conditioUxS, Eliminated 
W keeping the experimental laivaa at the same temperature. 
The amount of carbonic acid excreted by different individual 
larvss of a species exposed to the same temperature is proved 
by Newport's experiments to vary but little. This factor 
might, in fact, by itself be noglectm altogether, but becomes 
eliminated when eliminating tiie uext factor. 

6. The different amount of mihstance^ain in different indi* 
vidual larvaiy due to individual variation in assimilative power. 
Eliminated by periodically weigliing the ex[)erimental larvm, 
and comparing^ only the imagines from those which show a 
similarrironortional increase during the same periods of time. 

6* The aifferent amount <f substance^waste in different indi^ 
vidual pupm^ dw to dissimitar thermal conditions. Eliminated 
by kemi^ the experimental pimsa at the same terj^raturc. 

7. The different amount qfsubstance^waste in dif^rentpupoB 
{kept at the same temperature) due to individual variaium in 
rsej^a^y aeUvitv. Newport’s ea^riments and my own 
W^nghings prove that this is a variable factor. Its elimination 
can therefore only be eflfected by periodically weighing tlie ex- 
perimental pupce, and comparing only the imagines from those 
which in given ^^iods of time undergo the same proportional 
amount of loss. 

In these observations an ordinaiy chemical balance will be 
found most taostwortby for making the weighings. 
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XLl. — On the Ijongicorn Cokoptera of Japan. 

By II. W. Batjss, KL.S. 

[Continued from p. 201.] 

Family Lamiito. 

EchthUtatua gibber ^ n. sp. 

E. Bpincm, Pascoe (Journ. Ent. pL 17. f. 8), forma mmilis. BroTis, 
fusouB, tomonto vol squamiB fulvo-terreis dontie vestitUB ; oapite 
groBse, Bparsim punctato ; thorace subquodrato, medio paolo 
tato ibique utrinque spina elongaia vtdida armato, supra multi-' 
tuboroso ; elytris ad trientom apicalem utrinque foHitor gibbosis, 
inter gibber ot humcrum flexuosO'CarinatiB, apico utrinque pro- 
ductis, mucroiiatiB^ supra paesim inoeqnaliter granulatis ; antennie 
^ corpore pltisquam duplo longioribuB, scapo Bcabroso^ artioulo 
secundo apice iiicrossato. Long. 6-8 lin. y . 

Maiyasan and Kawatchi, in September. 

I place this extraordinaiy Longicom, without hesitation, in 
Liic genus EchthUtatuSy although it differs in armature from the 
type species [E. 8mno8U8)y ana inhabits a far distant countiy, 
if the locality Mexico ” for E. apinosus be a correct one. In 
the form of trio head (broad front, distant antennm. and concave 
vertex), antenna, legs, and general figure of the oody. there is 
groat similarity between the present insect and Pascoe’s figure* 
The elytra, however, are very differently tubcrculated ; on the 
disk of each, at rather more than two-thirds the length, is a 
transverse, slightly elevated ridge, between which and the apex 
is a straight declivity ; from the outer end of the ridge runs an 
obtuse Carina, dipping greatly before it reaches the shoiildcr ; 
and the sides of the elytra from the carina arc verticaL The 
whole surface of the el^ra is studded with granulations, larger 
and smaller. The species varies greatly in many points, espe- 
cially in the size and number of the granulations and the length 
of the apical fork-*like mucrones. 

The species belongs in all its characters to LacordaiTe’s 
Groupe Dorcadidesy and is closely allied to Dorcadtda^ 

Monohammua subjhsciatuay n. sp. 

Jf. oblongo-Bubcyliudrieus, fuBcus, fiilvo maculatiiD tomeutoius; 
elytris medio li^oia indefinita, abbroviata, omerea ; soutello ftdvo- 
tomentoso. Long. lin. (f $ • 

Nagas^ ; many examples. 

A ^ical MonohanmuBy closely allied to if. ileinrotkiiy 
Cedeij,, &c. Smaller, and elytra much less elongated than in 
if. sartor ; head and tho^ relatively narrower ; antenniferous 
tubercles obtuse ; thoracic spine yoiy small. The thorax is 
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cylindrical^ and appears more elongated than in Jf. Bartoi ' ; the 
punctuation is much iiner atid shallower. The elytra are 
singly rounded at the tip, subconfluent-^punotured throughout, 
and thickly sprinkled with spots of tawny pubescence ; in all 
examplea there is a transverse spot a little behind the middle, 
not reaching the suture or 8ide,oi grey pubescence or tomentum; 
it is ill defined on its edges, and is sjKitted with darker colour. 
The antcniifio in the miflc are three times the length of the 
l)ody ; robust towards the base, slender towards the tip, and 
wholly pitchy black ; scape densely and finely rugulose- 
punctate. 

MonohammuB tesserula^ White. 

Monohamnms tcssertsIUf White, Proc. ZooL Soc. 1858, p. 408. 

Hiogo; many examples. Also Uong-Kong, Amoy, and 
northern China. 

A true MonohammuSj allied to tlie North- American M. Htih 
lator^ F. 

Monohammua luxurtoms^ n. sp. 
if. robufitufl, modioe convexus, ]) 08 tice ( <; ) ungustatus, {cnoo-fiisous, 
tomento subtili ochracoo-fuseo plagiaiim vostituft ; olytris fasciis 
duabus, roctifl, vagis, obBCurioribua. Long. 13-10 lin. 

Several examples. Found also in Northern China. 

Diflers in many points from the typical Monohammi^ with 
which it agrees in the moderately narrow, simple mcsostenial 
process, rounded apex of elytra, &c. The antennal scape 
varies in form in different individuals — in one mole before me 
being clavate. almost pyriform, and in others elongate obco- 
nicaf« as usual in this group ; the cicatrice also is open ’’ in 
tiie clavate form, but closed ’’ and semicircular in other spe- 
cimens ; the joints 3-10 arc a little produced and acute at their 
inner apical angles. The head and thorax above arc rather 
thickly studded with de^ punctures, without trace of the mgas 
of the typical species. The elytra ore finely granulate, punc- 
tate towards the base, and very finely punctulatc towards the 
apex, with traces of two raised lines, limited by a row of punc- 
tures, on each. The antennas are scarcely twice the length of 
the body in the male, and not much abbreviated in the female ; 
they are clothed generally with very fine grey pubescence, the 
tips of die joints darker. The anterior logs are venr mode-^ 
ratdy elongated in the male, 

Mr. Lewis found the sp^ies in Mr. Pascoe’s collection 
standing under the name wnich I have adopted. 

Monohammus fraudator^ n. sp. 

Jf, ftatalaiori similis, at subtilius punctatus, etc. Fusous, tomento 
Bubwrioeo subtili oohreo-fhlTO dense Tostitos ; capitis vertice im- 
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ponctato ; thorace disco pauoiter panotulato ; dytris apioe ttiiigti** 
fatim rotundatis, supra subtUitor subseriatiin punctulatis; aatwis 
|dus miniisvo rufescontibus, artioulis a tertio apice obsoorioribuSy 
Bcapo obconioo, cicatrice incomplota. Lon^?. 7-11 lin. rf S . 

• Antonnis articulis paulo incrassatis. 

Nagasaki and Hiogo, common. 

Very similar to M. faiuhtor (Germar) : rather less robusti 
more smoothly clothed with fine tawny-ocureous, rather silky, 
tomentum,ana thejpunctuation scarcely visible to the naked eye. 
The male, as in M, jiatulatorj M, arpoitatuHy and oth(!r allied 
species, has the »lrd to 5th antennal joints distinctly thickened. 
As the rim which limits the cicatrice of the scaj^ is much ab- 
breviated, the species would, according to Lacordaire’s system, 
belong to a different subfamily from Monohwnmm ; and, in 
fact, 1 should consider it to be the Orsidis sohrius of Pascoe, 
if that author had mentioned the thickening of the 3r(l to 5th 
antennal joints in the male. It would violate natural affini- 
ties too much, however, to separate it from M.jistulator and 
allies. 

Monohammm $yunctu8y n. sp. 

M. fraudatori quam maximo affinis ; diifert antennanim soapo tn- 
mido, davato, articulis 3^-5^ ( ^ ) linearibus baud incnuisalis ; 
tibiis anticis fieauosLS, intermediis tuberculo magis acute. Long. 
WOlin. dj. 

Nagasaki and Hiogo, common. 

Very similar in form and clothing to M.fraudator] the 
sculpture is also similar, except tliat in the female the Amk of 
tlie thorax is more strongly punctured, and the vertex also 
marked with similar punctures. In tlie male tlie punctuatiem 
varies, being sometimes similar to that of the female, and at 
other times like that of M.Jratidator. Notwithstanoing the 
many points of structural difference (the simple drd to 5tn an* 
tennal joints, more clavatc scape, flexuous anterior tibiie, I 
strongly 8tis})ect it to be only a variety of M. frauiatcr. The 
tomentum is more silky, csTKecially on the elytra, where it varies 
by lighter and darker shaaes. 

Tms species may possibly be the Orsidis sobriua (Fasooe). 

Monohamnms degenery n. 

M, parvul ; M.Jiihdatori forma similis, rufo-ftwous, tomento gjfym 
et rufo-fusoo variegatus ; thoraoe crebre pnnotato, fulvo^palto- 
cente, spina laterali breri, suloo transveri^ baaali unico; sou* 
tello fulvo-pubcBcente ; olyiris passim punctulatis, apice singuktim 
subaouminatis ; antennis rufo-fusois, artioolis basi palUdis ; aoapl 
doatrioe fere obsoleia. l/mg. lin. 

Nagasaki ; three examples. 
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^ Tlie eiratrice of the scape in this email gpeciee is scarcely 
visible j it is present, however, and is limited by a curved rim 
which is a little less closed than in M.frau4tUor, In habit it 
resembles very much a dwarfed specimen of that species ; but 
there is a weU-marked difference in the punctuation of the 
thorax, which is rather close and uniform ; the pubescencej too, 
is rather coarser ; the lateral spines are very short. The elytra 
are rather produced and sharp at the sutural apex ; and the pu- 
bescence is variegated, the ^und-colour being reddish tawny 
and the ve^ irregular patches dull greyish. The 3rd to 5th 
antennal joints are simple ; the basal halves of all joints from 
the third are grey. 

The base of the thorax has two transverse grooves, neither 
of them very well marked. 

Monohammua {Bsacothea) htlaris, Fascoe. 

Mmuihtmmm (Ftaeofkea) hUarit, Pasooe, Tr. £nt. Soc. voL It. 2nd ser. 
p. 103. 

Two examples; in a timber-yard, Nagasaki.* Also N. 
China and I. of Formosa. 

Mdanauatcr chinenaiSf Forster. 

IManmuter ehmtnn^ Forster, Gent. Ina p. 30. 

Z. pmetalor, Fab. Sjst. EL 

Var. nuMwlnna, Thoms. Syst. O^rnmb. p. 653. 

Many examples. On Eleagnuajaponious ; the larva feeds 
in the stems. 

All the examples belong to what appears to be the var. mo- 
eu&ma, Thoms., which is rather narrower and less strongly 
toberemate at the base of the elytra than the ordinary Chinese 
form, which is no doubt the true chinenau. The var. maoulo^ 
is aim abundant in the L of Formosa. 

MekmauaU/r gUthripenniff Motschulsky. 

iUmmuUr glabripttmii, Motaohulsky, Etudes Entom. 1800^ p. 10. 

Mdememter? rvbary Dalm. 

JtfsbsHWifwP ntisn Dalm., in Sohanh. Sya. Ins. ill App.p. 167. 

JK White, Proa Zo<d. 

Iltagasaki. Common, on fos. 

The dense tomentose clothing gives this species a very dif- 
forent facies from the rest of the genns Mdanmutar. The 
vertex is also narrower, and the antennifisrons tubendes mote 

vertical. It has, however, the tuberose mesostemum and finely 

gxaonlated eyes of Mthtumter, 
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Batocera lineolata^ Chevrolat. 

BaUtcera ItneokUaf Chevrolat, Rov. et Mag. ZooL 1852, p. 4X7 
JB. chinmautf Thoms. Arch. £nt. i. p. 170. 

Nagasaki ; abundant. Found also at Shanghai. 

Aprtona rugicollia^ Chcvr. 

Apruma rugieoQia^ Ohevr. Rev. et Mag. Zool. 1852, p. 414. 

Many examples. Also at Shanghai, Amoy, and the I. of 
Formosa. 

Vrcecha bimaculata^ Thoms. 

Vrmeha Inmacidaiay Thoms. Syst. C4ramb. p. 84. 

Common on dead stems of Ctsam. 

Meaosa Japonivay n. sp. 

M. mpopi proximo affinis, ditfert colore nigro-ftiBCO, hand griwK), 
80(1 i()monto fulvo muoulaiim variegata; elongato-ovata ; capite 
thoracoquo confcrtim granulatis, Unoolis fulvia ornatia, thoruoe 
linoolis duahus uigris antico ot po8ti(5e oniato, interdum obsoletis ; 
olytris versus boaiii furtiter granulatis, maculis parvis tenuibus 
tulvia ct nign<3 consporsis ; antennis ^ api(^ subhamatis, artieolis 
30 ^] ] ttffl griaoiji^ (scapo gross© scabroso ; corporo subtus ot podi- 

bus fulvo maculatis. I^ng. 5||-7 lin. <5 $ . 

Nagasaki. 

Very similar in form to M. myopa^ but decidedly broader or 
more ovate, and antenniferous tubercles in tlie male less pro- 
minent at the apex. The head and thorax arc covered with 
small, shining, black granulations, and more speckled with 
bright tawny tnan in myopa ; the four black lineoles much 
loss distinct. The elytra have no trace of the black transverse 
discoidal spot beyond the middle ; they are more densely and 
largely granulated over their basal half, and are rather evenly 
sprinkled with wavy specks of bright tawny tomentuni, the 
groiaid-colour being dark shining brown, with rounded spots of 
black tomentum. 

Meaoaa perpUxa^ Pascoe. 

Me$o$a perpiexa, Pascoe, 'I'rans. Eat. Soc. ser. 2, voL iv. p. 243. 
Apparently not uncommon. Also N« China and L of For- 
mosa. 

This species differs considerably from the typical 
having a distinct anterior lateral tubercle to the thorax, and 
foreh^ very slightly concave between the antenniiercuui 
tubercles. The disk of the thorax, however, is not grossly 
tuberculate, as in Ciwiopa ; and the eleventh antennal joint in 
the male is shorter than the tenth, and quite straight. 
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Mesosa Imgtponnia^ n. Bp, 

M, elongato^-oblonga, griroo^olivaooa vel griseo-IUsoa, nigro maou- 
lata^ maculia in olytria bifasciatim dispoaitia ; thoraee breviter 
cylindiioo, supra saquali aparsissime punotato ; elytris versus basin 
spandm grauulato-punctatiB ; antonnia (J eorporc multo longiqri-' 
bus, articulo undooimo subreoto, fttsoo-ferruginois, articulis (praa- 
dpue quarto, sexto et octavo) bad griseis. Long. 7--9| Un. 
rfS- 

Hiogo ; several examples. 

A large, elongated species, unlike Mesoaa in facies, yet 
closely aUied to 3z. nchuloaa. The head is concave, in the same 
degree, between the antenn® and tlie thorax, free from tuber- 
cles; tno autenn® also have the eleventh joint nearly straight. 
The elytra arc greatly elongated in comparison with the head 
and tliorax ; they ore of a light olivaceous-brown colour, varied 
with greyish wavy marks, speckled throughout witli dark 
brown, and having a number of black marks— viz. one at tlie 
base on each side, others at a third the lengthy arranged as a 
broken undulated fascia, and others at two thirds the length, 
also arranged os a mucli broken fascia, but witli a distinct ob- 
long spot on the suture. The thorax is similarly coloured, and 
shows distinct traces of black linooles on the anterior and pos- 
terior margins. The dark spots are variable, and sometimes 
obsolete. 


Rhodopia Lewisii^ n. sp. 

R, faoio Jlfono^mtni, at minor. Elongata, nigro-fiiBoa, pubo brevi 
oohracoo-fusca plagiatim vestita; oapite thoraceque (angustm) 
spandm fortiter punctatis, hoc vittis tribus angustis ocbrsoeo*- 
fusoia, tuberculo laterali brevi, conieo ; antonnis gracilibus, cor- 
pore ((f) triple, ( $ ) duplo lon^oribos, artioolis dimidio 

oasali pallidia; soapo pyxiformi, cf aitioulo tortio apico fortiter 
idavato ; tibiis basi nu^entibus. Long. 6«7 lin. (f 

Hiogo ; many examples. 

tHflfers fix)m the omy other described species, R.puhera^ 
Thoi^ (S^Uiet), by the pyriform club of the antennal scape ; 
this joint lu B.pweray according to Lacordaire’a description, 
bding obconical. The lateral tubercle also seems to be more 
disimet; it is voiy short, however, and broadly conical. Li 
dil other resp^ it answers well to the generic characters of 
Shodepis. club at the apex of the third antennal joint 
in the male is veiy similar in size and shape to the scape ; and 
both are dark brown and glossy. The el^a are somewhat 
evenly punctured throughout ; and the light Drown macular, to-* 
mentose, pubescence is collected' here and there into patemea, 
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wHeh fonn almost fiucisB a little before and after the mid^ ; 
ftie apex is very briefly and rather oUiqnely truncated. 

Olmeean^iufi oretttoau, n. ap. 

0, magnuB, tomento albo-oretaoeo inomatatos ; ftonte, ritta utrinqoe 
laterali, ab ooulo naque od elytronua apioem, antennk ot pedibna 
fiiaois. Long. 11 lin. i . 

One example. 

This fine and distinct species is clothed above and beneath 
with a white tomentum, so dense and thick that it appears like 
chalky-white pig^ment ; a lateral stnpe, be^nuing bwind the 
eye and extending along the upper flank of the thorax and tlie 
margin of the elytra, remain naked (or nearly so) and of a fine 
tawny-brown colour; on the elytia the vitta emits a short 
qua^te branch not far firom the b^e, and a second a little 
beyond the middle ; nearer the apex is a slight projecting angle 
of the same colour. The forehead is also brown, and coarsely 

g ranulate and pubescent. The antonnse are about twice the 
ingth of tlie Imly, naked, tawny-brown, darker at the base, 
all the joints (esp^ially towards the base) roughened with 
sharp tubercles. The logs are tawny brown ; the anterior 
femora are flexuous, nearly as in the typical species ; the tibke 
are also bent near the end, and serrate interiorly tbronghont. 

Bvmietopia oaeitant^ Pascoe. 

BwmUain MciUmt, Pascoe, Tnuu. Ent. 80c. 3nd ser. vd. iv. p. 3168 
(1867). 

Thomaon, Phyais, ii. p. 161 (1868). 

Nagasaki; common in hedges. Also I. of Formoia and 
Hong-Kong. 

The species varies much in size, and also in the relatavo 
lengfti and breadth of the thorax ; but Japanese apecimena axe 
not specifically distinguishable from Chinese. 

JElarafuroaUif n. ap. 

JBt, poat^ attenuate oohraoeo-albo tomeatosa, thoraoe lateribitt 
iaermi, dono lougitndiiiBUter rugato, medio oarinato ; elytrisbeid 
utrinque crista anguata ochtaoeo pniciBata, amoe utrinque 
rinuato-tmneatia, angulia extemis umge prodnetm, diraxlaMia* 
Long. 8>10 lin. 

Hiogo, on bamboo fences ; lanw feed in the intericnr of the 
stems. Also I. of Fmrmosa. 

Distir^uishedly the form of ita el y t ra - ' gia dnally naxwiwid 
and sloping from the basal crests to the apex, with piednaed 
divaricate apices. Ip fiieah, unabraded (Kfcaieplea we ImAt 
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and aidea of the eljtra are chalky white, the rest of 
the el^a beii^ ocbreous. The underside and legs are 
varied with white and ochreouB. 


l¥aonetha catidata^ n. sp, 

sithcqdindricay robusta ; elytris apicem versus fortius angustafis ct 
dedivibus, apioe ipse utrinquo aouminato, ad suturam siuuatini 
exciso; anteuuis S corporo triente longioribus, articulis 
subfisqualibus, ftlifomiibus ; corpore supra fortitor punotato : ely- 
tris oarina oontro-bosali brevi, alteris duabus diseoidalibus post 
medium elongatis ; fuscis, nigro fulvoque consporsis ; medio 
griseis^ ante declivitatem posteriorem macula trausversa nigra. 
Long. 6-8 lin, cf J . 


Common everywhere in May. 

Belongs to the section with elongate, filiform antennas — 
which in the female are equal in length to th(5 body, and in the 
male a third longer. The antennm, body, and legs are dark 
brown ; the elytra grc}nfth in the middle, sometimes having a 
greyish fascia just before the posterior declivity, the fascia 
bordered behind with black. 


Praonetha zonata^ n. sp. 

P. sttbcylindrica, robusta ; antonnis corpore multo lon^poribus, J 
vix brevioribufl ; nigro-ftwea, fiilvo pauJo variogata ; ely tris ante 
dedivitatempostoriorom sordide olbofosciatis ; crista oentro-basali 
brevi nigro-ponidllata, disco bioarinatis, carinis ad fasciad mar- 
ginem poetioum nigro moculatis ; upice intus brevitor oblique 
siuuato-truncatis. Long. lin. . 

Nagasaki : Yokohama. 

Closely allied to JFV. caudata ; but distinguished at once by 
the apex of the elytra not produced, and the sides near the 
apex much less gi^ually narrowed ; the dingy or ochreous* 
white belt just above the posterior declivity is distinct in all 
examples ; but the part of the elytra behind the belt is of a 
much lighter brown than die basm portion, and is varied with 
blsok and grey spots. The thorax is rather dosely punctured. 
The antennm have filiform, elongated joints, not abruptly 
shortened after the fourth : they tore reddish and variegated, 
with the tips of the joints darker. The claws, and sometimes 
the whole claw^joint, are pale rufous# 

Pretamihajugosay n. sp. 

P. oUciiga^ oonvexa, nigrcnfiiaca; elytris medio oanesoentibai, 
ptrinque ciistis duabusi prima centro-basali, brevi, suboonioa, 
alkmpcNtterioreeto deolivitate posteriore 

atampta utrinquo unituberoulata, apioe oblique trunoato \ 



316 


Mr. H. W. Bates on ilie 


(S oorpore paulo longioribus> $ ornlto brevioribuB, articttlis 
abbroviatis. Lcmg. lin. cf $ . 

Iliogo, Nagasaki. 

Of shorter fomi than iV. caudata ; tiie posterior discoidal 
ridge of the elytra very largdy developed, long, liigh, and 
compressed, the disk between it and the short, almost conical, 
basal crests appearing concave : this part is clothed with a 
whitish-ashy pile, the same colour forming a margin to the 
scutellum and an indistinct patch on the posterior surface of 
tlie thorax : the colour of the rest of tlie body is blackish 
brown. Tne sexual difference in the length of the antennie 
is well marked— the male having these organs a third longer 
than the body, with joints 5-11 long, filiform, and subeqaal; 
the female having them three fourth the length of tljc body, 
and joints 5-11 much shortened. The antenniferous tubercles 
are unusually elevated in this species, causing the concavity 
of the vertex to be deeper and more triangular. 

PraonetJia Bowringiij Pascoc. 

Prtumdka Bewingiit Pascoe, Trans. £nt. Soc. drd set. voL iii. p. 170 ^ 
note. 

Many examples. Also Hong-Eong, China. 

Prameiha rigtda^ n. sp. 

P. oblonga, atro-fiisoa, thorocis liueolis prope baBin duabuB, maculaque 
utrinque dytrorum toisub apicem tnaugulari, laterali; albo-oobra- 
ceis ; aulennis brevibus, ftiMo et gnBeo annulatis ; elytris crista 
centro-boaoli ot oarinis duabus poeticiB (intoriore magis elevata)^ 
apice brevisBune oblique tnmeatis. Long. 3|-4^ lin. 

niogo, Nagasaki. 

Moo^ately elongated, convex ; dark brown, with numerous 
lighter-brown spots, brides two distinct longitudinal pale 
lines on the basal part of the disk of the thorax, and an lire-* 
golar triangular patch of the same colour on eadli side of the 
elytra towards the apex. The antennm are much shorter than 
the body in the two examples before me (female?), with joitita 
5-11 forming only one half of the total length. The thorax 
is very coarsely punctur^. The elyp*a are very convex and 
laterally compressed (as in all the allied ^cies), abruptly de- 
clivous at the apex, with the apex itself briefly and obUquely 
truncated. The ridges are not very elevatea, tlie basal one 
moderately elongated, and the posterior one much longer, with 
an exterior raised line parallel to it; there is also a third, 
and shorter, raised line, exterior to me second, and a little 
nearer the apex. 
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Ih^aoneiha angusta^ Bp. 

P, elongata, angUBta, fusoa, nigro, fulvo et giiseo iudlBtinote vari^ 
gata^ elytriB poBtioe macula aublaterali giisea ; anteniUB filiforim- 
buB, rf oorpore paulo longioribus, axiiculis baai teata^is ; 

tboraoe croberrime punctato ; ely trig poatico grodatim deolivibus, 
apioe breviter peroUique tnmoaiis^ crista centro-basali subooni^, 
nigro panioUlata, oariois postiois obsoletis. Long. 3-d|| lin. 
cf ?. 

Wax-troes, Nagasaki. 

B^its narrow form this species resembles the 
particularly the genus lt(ynca ; but the simple middle tibiw 
show that It belongs to the Niphontnm ; and the elytral crest, 
thorax, head, and eyes are those of the genus PraomtJia, The 
antonnm are elongate ; the fourth joint shorter than the third, 
and the fifth to eleventh gradually and slightly decreasing in 
length. The head and thorax arc short compared with tlie 
elongate elytra. 


Praomtha hiopodina^ lu sp. 

Leupodi nebuloso simillima. Elongato-oblonga, modico oonvexa, 
fusoa, nigro, fulvo et griseo variogata, elytris pone medium fascia 
gri^-alba ; antennis corporis longitudiuo, filifonnibuB, artioulis 
basi griseis ; tboraoe crobro punotulato ; elytris modioe oompresBls, 
postice obUquo declivibus, apioe brovisrimo obtuse trunoatis, 
Carina oentro-basali olovata, orcuata, alteris duabua postiois ob- 
tusis, omnino (apioe exoopto) fortitor punotatis. Long. 3- 
3^ lixL. 


On dead branches of wax-tree. Several examples. 

Much resembling in form and colour the common European 
Laiqpus nefttt&urus, but a true Praonetha in all its generic and 
group characters ; the head and thorax are rather small com*- 
paxM with the elytroi and the latter are less convex than in 

2 q>ical Praonethoi ; the centro-basal ridge is moderately 
evated and regularly arcuated. 


Apomeegna negleetaf Pasooe. 

AgwMogm Pa8ooc,Txiins.£nt. Soe.aer.3,Toliil. p. 192. 

One example. 

Hr. Lewis has oompared bis specimen with the types of A. 
negUcUi in Mr. Pasco^s collection. 

Apameeywi nama^ n. sp. 

A. Uaearis, angusta, palUde fusoa ; elytris guttis cretaoeis late oon- 
Awn. cfe Mag. N. Hi$t. Ser. 4. Vol. xti. 22 
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Bpersis, linoatim punotatiB, apioo ainguktiin trianguloriter prc^- 
duotis ; thoraoe orabie punetuxato. tin. 

Abundant on Ciseua. • 

Narrow, linear, light brown, thickly clothed with short, ad- 
pressed, yellowish, scale^like hairs, the elytra (veiy distinctly 
and evenly lineate-punctate) having a number of small, 
roundish, isolated, cretaceous spots, about 12 in number jOn 
each ; the apex is on each side triangularly produced. The 
thorax is long and narrow, closcdy punctured, and having four 
short whitish streaks — one on eacli side, one in front, and one 
behind. Tlie antennso are pitchy red. 

Syhra ordinata^ n. sp, 

S. BUguflto-dliptica, elongata, fUsca, rufesoonti-fiisco sublincatiin 
vajriogata ; antenni8( cf ) corpore trionte longioribus. rufesoontibus, 
S(»aiK) brevi ovato-clavato ; thorace grosso subsparsim punctate ; 
elytris omnino striato-punotatis, apico oblique truncatis, angulis 
oxterioribus productis. Long. 4} liu. 

lliogo ; on dead 6'iwfxj?-8tem8. 

An elongated species, tapering a little to both extremities ; 
scarcely convex, with elytra declivous from base to apex. The 
colour is dingy brown, clothed with laid pubescence, varied 
with tawny reddish, chiefly in indistinct hues down the flat 
interstices of the welLmarked rows of punctures of the elytra. 
The thorax is nearly cylindrical, the sides being scarcely 
rounded. The sides of the breast ^ve a few large punctures. 

Syhra cribrella^ n. sp. 

S. elongkto-oblonga, oouvoza; fusca, grisoo-ochreo indistinote varie- 
gata; capite et thoraco elytris multo angustioribus, forUter 
punotatis, hoc breritor cylindrico, linoa don^i interrupta la^ ; 
elytris oonvexis, postice dedivibus, apioe breviseime obKque trutt- 
catis, orebre sublineatim punctatis, intentitiis nonnnUis paulo 
devatis. Long. 3|-4 lin. 

Moon-temple, Kobd, 

Approaches Praoneiha by its rather convex form and com- 
paratively narrow liead ana thorax. The notch of tlie mid^e 
tibisa is placed near the end. and distinct, as in Apomecync^ 
The antennsB ore of the len^ of the body, and dulTrufescent. 
There is a slight elevation m the situation of Ihe oentro-basal 
ridges of the elytra. The colour and markings are very ob- 
scure and variable; sometimes there is a trace of a lateral 
cinerous patch on the elytrg. The breast beneath is closdy 
and strongly punctured. 

[To be continued.] 
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XLtl. — Additional Notes on the Form of the Bones in the 
Sternum of very young Tortoises^ and their Devdopmeni* 
By Dr. J. Gray, P.E.S. &c* 

[Plate XII.] 

The British Museum having received some jrouM tortoises 
from North America, presented by the Smithsonian Institution, 
I have been induced to examine the form of the bones of the 
their sterna — and also the bones of the sterna of other )mung 
specimens that are in the Museum, some of which have been 
received since my former paper. 

As many of these 8i)ocimen8 were in ^irit before they were 
examined, it is necessary toobserve that if the sternum is looked 
at as it is taken out of spirit, even when perfectly cleaned 
inside, it appears to be a uniform opaque disk, ana the form 
of the bones cannot bc^ observed oven when held up to the 
light — until it is dried, when the cartilaginous part becomes 
transparent, sliowing the opaque bones ; and it b^mes again 
opaque when again placed in proof spirit. 

I have had great diflScnlty in obtaining young specimens 
for the purpose of determining the development of the bones of 
the sternum, and have thought myself very fortunate when I 
have obtained one or two of a species ; and I thought that 
this arose from collectors thinking that young specimens 
would not be BO much esteemed by Museum-directors as 
the others. But Prof. Agassis, who lives and has collected 
in the country where tortoises are abundant, observes that the 
young Emyaes live almost exclusively in water, much more 
so than their parents ; and though the young are naturally in 
much larger numbers than the adults, thqr are still so rarely 
found that they are almost unknown to zoologists. Jrfo 
observes For exaimle, Fmys insculpta is so common in 
the neighbomiood of Lancaster that I have collected more 
than a nundred specimens in one afternoon, and yet I have 
never been able to obtain one of the first year, though a 
whole School of young men were called in to search. Prof 
Baird has found the same difficulty in obtaining young Bmye 
rugosa for me, and though he offismd a high price for them he 
could not obtidn more than a single specimen of the first year ; 
and yet this species is so common thi^ in the season, hundreds 
are oaily brought to the market of Washington.” (*Contribu- 
tions.’ i. p. 294.) 

I have also been able to examine the sternum of the very 
young of two genera of land^tortoises that I had not before 
able to examine and therefore to add them to my previous 
paper. 


22 * 
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The bones of the sternum of a specimen of Ilomojms simafus 
(PI. XIL fiff. 1)^ which is inch Jong, arc very little de- 
veloped. Ine front pair are very short ; the front and hind 
lateral pairs arc separated by a broad space, and form only a 
margin to the outer side of the front and hinder lobes of the 
sternum, the binder pair the smallest ; tlie anal pair very 
small. The gular plates are very short, band-like, and trans- 
verse ; the postgular plates are quadrangular, diverging ; the 
pectoral plates triangular. 

The sternum of the young erosa (fig. 2) is like tUnl of 
the other land-tortoises ; but the Ikuicr, except the anal })air of a 

r imen al:»out 2 inches long, arc very narrow, only margining 
front and hind lobes. The od(f bone very small. The 
anal pair entirely covered l^otli above*, and below by a hard 
horny sheath. The front lobe with a narrow, arid the sides of 
the hind lobe with a broader (expanded) margin, the latter 
covered above and below with the homy sheath of the plates, 
which is thicker in thtisc parts than usual. 

In the younger specimens of Steganopodes (or Fresli water 
Terrapins; the front pair of bonc'S is distinct, furnished with a 
lancomate odd bone on their inner edge. The front lateral 
pair are more or less expanded, extending more or less across 
the shell, with a dentated inner edge and more or less straight 
hinder edge. The hinder lateral pair diverge backwards, and 
have a more or less dilated lobe on the truncate^ inner edge ; 
and the hinder pair are smaller, with a lobe on me middle or 
towards the end of the inner edge, which is dentated on its 
inner edge, leaving a small oval space on each side of the odd 
bone; a large oblong or rhombic space between the hinder end 
of the front lateral and the front ed^ of the 1o1k*s of the hinder 
lateral bone, and a more or less square cavity between the 
hinder edge of the lobe of the hinder lateral and the lobe of the 
hinder pair. Tlicse spaces are diminished by the increase of 
the size of the bones ; the central one, between the processes 
of the front and hinder lateral bones, is closed last. 

The sternal bones of the young Qeoemyda spinosa (fig. 8) 
2 inches long form only a ring round the sternum, and they 
are vepr like those of RhinooUmmyn ; but the front lateral 
bone is broader and larger, more dilated at the upper ^nt 
end near tlie odd bone, where it is divided into many narrow’ 
lobes, of which a few of the lower are separated irom the 
others by a narrow space, and form a separate group. 

The sternal bones of Qeoemyda grandis (fig. 4; 2^* ineshes 
long (although the adult is a much larger species) are very 
like those of Q. spinosa : Imt the front pair are broader ; the 
odd bone is longer and more slender, and the front lateral pair 
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in the Sternum ofyouny Tortoiaee^ 

are furuisiied on the inner side with a lobe directed towards tho 
centre of the stemuin and torn at the end. The hinder latcjral 
pair hav(^ a Hinall conical prominence on the middle of tlie imitn* 
side : indeed they are very like tliose of Notochelys jtiatynotn ; 
but the lobe on the inner side is much smaller and less marked. 
Theyounp: sternum of this species is intermediate between the 
form that is found in Geoemyda npinosa and that which is 
common to the smwies of Emys, 

The stenia of the young specimens of Bcllia (fig, 10) and 
Damoniii (figs. 11 & 12) are much thicker and more solid 
than tin', sterna of the yomig of Malaclemmys^ Paeudemys 
(fig, 9), Chrynemys (fig. 7), and Trachmiys (fig. 8) of America, 
ami Etnys (tig. G), Emmenia (fig. 5), Vindi Plafystrnwn (fig. IH) 
of Eui*oi>c and iisia. The skin tliat fills up the vacancies 
between the bones is much thicker, and so opaque when dried, 
that the sterna might be regarded as solid ; but the cavities 
leave a sunken space visible on the outside, and they are easily 

1 )iorced with a pm, showing that there is only a oried carti- 
agiuons skin, mough so thick and opaque that it looks like 
bone. 

The devidopment of the bones, and the changes in form 
which they undergo, in the Freshwater Turtles or Stegano{)odcs 
mny be arranged under four heads. 

1. In tJie more tciTCstrial animals the bones of the sternum in 
the young specimens are narrow, and form a marginal ring 
round the circumference of tlie sternum, leaving a large oblong 
central unossitied space, which eventually becomes filled up, as 
in tho genera Cychmys in the Cistudinidi^, and Geoemyda and 
Ekinoclenimye in tho Emydas. 

The sternum of the young Geoemyda grandia ffig. 4) has 
rudimentary lobes diverging from the inner side of the anterior 
and postenor lateral bones, forming a passage to the next 
form j but this may be the way in wnich the central space is 
filled tu), and is only a matter of ^owth. 

II. In the ^nera which have tfie second form all the bones 
of the circumierence of the sternum are broader, and the front 
and hinder lateral pairs and tlie anal pair have a more or less 
broad lobe on the inner aide, tending towards the central 
suture, dividing the central space into three parts : the front 
one is generally the smallest, and divided in the middle by the 
oentral odd bone, the tnidule one the lar^st and broadest, 
and the hinder one smaller and generally longer than broad. 
These processes enlarge, and unito end solidify in the sternum — 
as in Notochelye of the Cistudinidss, in Chryeemys of America, 
Bmyn and Emmia of tlie Mediterranean region, BeUm ana 
Damonia (from Asia) of the family Malaclcmmydee, Pfeudemys 
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and Tnwhemys of the family Pseudemydffi (which arc confined 
to America), and Kachuqa of the family Batagnrida^ (which are 
confined to Aria, and jbavo the internal lobes of the sternal 
bones in the young specimens broader than in any of the pre- 
ceding genera). In all the above genera the lobe of the in- 
tiTnal edge of the anal pair of bones is near the atial end of 
that bone, except in the ^ncra Pseudemys and Batagur. where 
it 18 much nearer the lore end of the internal edge*, leaving 
a broad vacant space, so that very young specimens appeal* 
to have tliree vacant spaces behind the hinder edge oi the 
front pair of lateral bones. 

The bones of the sternum of the young Platystcrnmi are 
intennediate in form bdueen these and the next division: 
that is to say, tlic front and hinder lateral bones are dilated 
into a triangle, dentated on the inner edge, and the anal pair 
have a broad lobe on the front part of tne inner edge, as in 
Kachuga and Pseudemys, 

III. The third fonn differs from the second in the lateral 

S airs of liones and the anal bones of tlie young specimens being 
ilatcd, ovate or triangular, leaving a space on each side of 
the odd bone, a large, more or Jess rhombic, sjiaco between 
the front and hinder lateral pairs, and a smaller rhombic 
space between the hinder edge of tlie hinder lateral pair and 
tlio front edge i»f the anal pair — as in Lutremys and Guora 
(fig. 14) (both from the Old World) in the Oistudinidfic, and 
Malaclemrnys (from "North America) in the MalaclemmydfiC^ 
The young Pelamediiaay the tj^)c of the Airican family Telo- 
medusidfie, among the Pleuroctcrcs, has the sternum very like 
that of Malackmmys. 

IV. The fourth form, which a])|)car8 to be jKculiar to the 
family Chclydradce, has the four pairs of bones of wliieh it is 
composed more or loss dilated, leaving in the very young state 
an elongate central vacant space, which is generally pervaded 
in frpnt by a very long slender odd bone ; this bone is entirely 
wanting in the most developed t^)cs of the family called the 
Trap Tortoises, as the genera Kimstemon and Swanka* Un- 
fortunately I have not be(*n able to examine the sterna of 
several genera of this group : indeed 1 have oiJy been able to 
see the sternum in a small well-developed specimen of iCVno- 
sternon. A very young specimen of Swanka has never oc- 
curred to me ; and I am not aware that it has ever been seen 
or described by any American or other zoologist. I have 
figured the outside of the sternum of a very young Kinostemon 
pennsylvanicum in my former paper (^Annals,’ 1873, xi. pi. 5- 
fig. fi). 
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EXPLANATION OK 1*LATE XII. 

Fif^ L Ilomopus sigDatus. 

2. Klnixyg eroga. 
fy. Jt, Oeoemyda spinoaa* 

F\g, 4, G©o«myda fi^dis* 

Fig. 5. Emmexiia Grayi. 

Fig. 0. Eiiiya Frageri. 

Fip. 7. Oliiysomys lucta* 

Fp, 8. Trachomys HolbnK)kii 
/y. U. Pgeudemys coucinna. 

Fg. 10. Ilellia emaaicollis. 

/y. 11. Ikununia inacrocMphala. 
l*\g. 12 Daitioiiia Ueoveaii. 
jpy. 13. Platystoruon pogueuse. 

Fig, Id. Cuora amboinentus. 


XJjIIL— O n Spontaneous Division in the Echinodermata and 
other liadiata. By JDr. C. Jb\ LuTKEN*. 

It ia only in a few specimens of Ophioihela isidicola^ sp. n.f 
(from Formosa), that 1 have fomid the six anns equal or nearly 
so: in most individuals of moderate size the three iirmsof one 
side arc larger than those of tlie opposite side ; and in this re- 
spect wc find all i>ossible intermeaiate stages, from spcciineus 
witJx three arms well developed and three scarcely |>erceptible, 
to others in which the difTerenC/C is iusigniticant. Moreover 
wo find nearly as many specimens having only three arms and 
the corrcwpondiiig half of the disk (as if they had been cut 
with a knife into two equal parts) as of completely develoj)ed 
individuals with six equal arms, lliere is no doubt that a 
division has taken place, at least in the case of tliosc which 
have only three arms, or three large and three small ones, and 
that the halves produced by this division have the jxowcr of 
replacing the missing half both of the disk and arms. It is 
only with regard to the minority which are furnished with six 
equal arms, and in wliicJi the two lialves of the disk are equally 
developed, that there can lie any doubt ; for although the greater 

S ort 01 the individuals of this species may bo destined to un- 
etm division, we must not conclude from this that all are so. 
Whether the division is repeated several times in this (Jjdii- 
urid I cannot decide with certainty ; but the series of sjiecimens 

♦ Tmoelated and slightly abritlgad by \V. S. Dallas, F.L.S., from a 
paper entitled Opliiuridaium novariun vel mums cognitoi'um dt^scrip- 
nones nonuulhc/^ published iu tbo Ovorsigtover dot K. Daiisk. Vid. !Se]aK. 
Pdrbandl. 1872, pp. 108^158, l^Vcnch siuumary, pp. 30*454. 

t The r^atiu characUw of the new iqwcies will l)e gi^en at the con^ 
elusion of this paper. 
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at my command gives the impression that if the act is not re- 
newed it generalJy occurs at an early age, and tliat tlie lost 
parts sprout forth as the general gro\^ goes on. tlencc the 
larger the specimens the nearer they approach the normal 
state (six equal arms, &c,), and the smaller the^ are (down to 
a certain limit) tlie ntore they approach the divided form with 
three arms. This rule, however, is by no means without ex- 
ceptions. Horaetimes iJso the division takes place unequally, 
so that wc meet with specimens with four large and two smw 
arms, or willi four small and two large arms ; but these cases 
are rare. 

In the case before us the phenomenon would certainly seem 
to be capable of another iuterpretation—namely, that these 
Ophiurids qnit the larval state as half individuals, that is to 
say with three arms (exceptionally four or two) and half (one- 
third or two-tliirds) of the disk, and that the pirts deficient are 
gradually developed ; but this interpretation would be imme- 
diately rejected as absurd. They might rather, originally, 
have the whole disk and three arms, so that the new arms 
might grow in the intervals between the old ones ; but although 
we sometimes meet with six-armed starfishes {lAnckia^ With 
fliree shorty arms and three longer ones alteniating with the 
former, which would seem to support this hypothesis, this mode 
of development has not been observt^d in any Asterid or 
Ophiurid*. 

There is yet another (question — ^namely, whether this division 
is entirely volnntanr (i. e. a natural spontaneous division) or 
involuntaiy {L e, the consequence of exterior violence, of a 
special lesion so frequent ihat very few individuals can escape 
it), Tlio faculty of regeneration is certainly m*eat among the 
Ophiurids. The disk of an Ophiura deprivea of all its arms 
might undoubtedly, under favourable circnm 8 tance, 8 , regenerate 
them all ; and it is probable that an injury which at the same 
time removed a small tx>rtion of the disk, would be reparable 
in the same way; at least, T have met >vith Ophiurios, a. < 7 . 
Ophiodermainrescen8y\hQ diskof which bore indisputable ^aces 
of a partial regeneration of this kind after an accidental in- 
juiy ; and I should not be surprised if experiments of arti- 
ficial division were successful in many cases, especially with 
young Ophiurids, It would not, however, lie right to con- 
clude from tills that the phenomenon described in Ophwthela 

* In connexion with this, Ophiaeaniha anomala and O, vivtjpara are of 
inlorost UH* (>p)iiurid» with more than five anna («ix to eight) which 
onginato with all their arms, it is only in some Asteridfl, in which the 
nunihei* of arnw is vciy groat, that now arms continue during growth to 
spioui forth bet wot n the old ones. To this w© shall recur herealter. 
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isidioola was simply the result of an accidental natural in- 

S * The regularity with which it is manifested proves 
ciently that this is not the case, but that we have to do 
with a true aponianeom natural division^ the object (rf which is 
multiplication. The sjiecimeiis tliat we possess of the other 
species of Opkioihela are not numerous : but I have ascertained 
that the four S2)ecie8 with which I am rx^st acquainted present 
an analogous peculiarity : for together with regular individuals 
with six (excejitionally five) amis^ we find othem in which the 
thn»e (or rarely two) jiairs of radial plates on one side of tlic 
disk are smaller than the others, ana the corresponding arms 
only developed in the same pi*oportion : in the Japanese spe- 
cies the four very small specimens at my disposal were all in 
this unsymmetrical state of regeneration ; in the other species 
it was comparatively rarer, I Ixdieve, however, tliat this 
character is sufficiently general to allow us to reckon sponta- 
neous division among the gem^ric charai'ters of Ophiothela. 

As has already been mentioned by Steenstnip^, Sarsf* and 
myself the same phenomenon is ol>served in other small six- 
armed (qduurids, especially those of the genus Ophioctisy 
which, like the live upon corals and sponges; but 

1 have never found any trace of it in the species of tliat genus 
which hare normally five arms, whilst, as far as 1 can judge, 
it may be observed in all the species with six arms. As a 
supplement to the brief remarks which I have published upon 
this subject in connexion with Ophiactis Miillsriy Krehsii^ and 
virescensy I will here communicate the observations which I 
have maae more recently. From a sponge from the Bed Sea 
I extracted JO specimens of Ojihiacfis Savignyi. Must of 
them (of average with a disk 2-3 millims. in diameter) 
are regularly fumishod with six arms, which present no 
striking difference in length. In some of them, indeed, two or 
three arms on one side are shorter than the three or four others : 
but the diflference is so slight that it would hardly be romarkca 
in other Ophiurids, and it might be sujiposed that these shorter 
arms had been broken and sprouted mreslu (One si>ccimon 
has seven arms, one of wliicn is distinctly shorter ttian the 
rest.) But it is very clearly seen that a division lias taken 
place in the four larger and smaller specimens. In tlie smallest 
of all (with a disk a little more than 1 millini. in diameter) 
one half of the disk and the three corresponding arms are eti- 


* Forhsndl. ved de Skand. Natuiforsk. syveade Mode i Christiania 


(1867), y. 280. 

t nidimg til Kuadakab. cm Middelhavota Litioralfauna, i. p. I 
t Additaiuenta ad historiaai Cphiuridaruin^ ii. pp. 127, 1:^, 
tab. 4* fig. iii. p. Jk), 
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tirely deficient, but tbe wound is already closed and cicatrized ; 
a larger s})ecimcii has iu part regetierated its deficiencies, but 
the new half of the disk and the new anns arc much less de- 
veloped than the others. This is also tlie case, although in a 
somewhat diflerent degree, with the two largest of these four 
fl})ecimenfl (diameter of disk 3*5-4 luillims. ; longest arms about 
20 niillims.) ; in one tlie three new arms are half the length and 
thickness of the others, and in tlie other they arc only 2 millims. 
long and of proportionate thickness, the new half of the disk 
presenting a corresjxmding development. If we may draw 
any coiielusion from this little series of observations, it would 
be that the division occurs twice in this 8||)ecies — first, in 
very small individuals, and then in those which are adult or 
nearly so. 

Au the specimens of OphiaciiH aearadiay Or. {0. Rein^ 
ivardti^ m.), that 1 liavo examined have six arms, and in 
general, especially in the large sjiecimens, there is no striking 
ditfercnce Ibetween tlie arms ; it is only in some of the small 
ones tliat one of the groujis of arms is in course of regenera- 
tion. 8uch is also tlie case in on(‘ of the two small specimens 
of ( virensj Sars, from the MeditexTauean, which I have 
had the oppoiiuiiity of seeing. Sars says of this species that oil 
his 23 spixnmcns had six arms, and that in nearly lialf of them 

the tliive arms situated on one side were much shorter and 
thinner than tlui others, and evidently regenerated after a loss 
or division.” With r<*gard to 0. vtr<*Hoetia of the west coast 
of Anieritm, Mr. Verrill* stales that he has always found six 
anns, but tliat many young individuals htvd only three, the 
three on one side being entirely deficient or very small, as if 
in course of regeneration. Out of 13 specimens 1 found 12 
with six arms, partly unequal; the thirteenth, which is one of 
the largest, has five eijual arms. 1 have always found 0, 
Krehmvfiih six aiins ; a great number of the small individuajs 
show the regeneration ; the large specimens always have the 
arms and the radii of the disk equally developed. Of 0. MuU 
kn most of the smaller examples have six unequal arms ; but 
there is a certain number witli five eaual arms : and most of 
the adult specimens seem to be in tlie latter condition. 

Except m tlie above-mentioned genera 1 onlj know of a 
single instance of hetevactinism among the Ophiurids — ^namely, 
in the young individuals of a certain l^oup of species of tne 
genus Ophioama [O.pumila^ Vahnvit^. This case is parti- 
cularly interesting, btxsauae it is positively confined io the 
young individuals, which alone present unequally develoiied 


* N«»toh oa KadintH, No. 2, p 
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^ou|)d of arms and have more than five arms** The trans- 
mrmation of the j;oung six-armed individuals into individuals 
with five arms evidenSy requires a previous division. They 
can only lose the sixth arm by regenerating, after the last di- 
vision, only one or two anus instead of two or three. 

It would be very incorrect to conclude from the constant 
occurrence of hctcractinisin ^and of division if our interpretation 
of hetcractinism is com*ct) m this tolerably long series of six- 
armed OphiotheJ/Pf O/fhtactineity and Ophwcovuv^ that the same 
things occur in tlie other Ophiurids whicli liave normally more 
than five arms. These, however, are not numerous as mr as J 
know ; for, leaving out of coiiBidcration the young AsUrophjton 
with seven arms described by me (which is as puzzling to me 
as it was thirteen years ago, and which is still known only 
from a single sjK*cimen) ana Asteromorpha Steenstrupii (in 
which the six-^aned state Is probably only an accidental 
anomaly), we have infills category only two species of Ophia^ 
canihaj namely 0, atmuah^ Bars, witli six, and ( ). vimpara^ 
with seven to eight arms ; and in neither of these has any tiling 
been observed to indicate a division. The necessary condition 
for spontaneous division would therefore seem to be that the 
i^cies (at least when young) should have normally more than 
five (six) arms, although w<» must not conclude' that it exists 
from tliis greater number of arms : in one of the above-men- 
tioned groups {Ophiocoma) it is evident that the spontaneous 
division is confined to the young ; and it is not improl>ablc 
that this is the case also with the others ; but this does not at 
present appear with sufficient clearness from the facts, and the 
solution of this important question must lie left to subsequent 
researches upon living animals. Its importance consists in 
the fact that if it is answered in the affirmative the laws of 
reproduction in these Ophiuidds would fall under that of alters 
nation of ffmieratimis, the young individuals tlicn representing 
the agamic generations, and the adults, after division, thi' 
sexual ones. 

Perfectly similar phenomena arc manifested in certain As- 

♦ All the young individuals, howtvor, or those which have not yet ac- 
quired the physiognomy, colomtiou, &c. characteristic of tht* species, do 
not present six arms or the hetoractinism which ia associated with that 
ntimkr. I have already mentioned (Addit. ii. p. 140) that of 12 speci- 
mens, 8 had six arms, two or throe of which were g«»ucrally shorter and 
thinner than the others. Of 21 raocimons now at my disposal (1 of (K 
VaUiiciw and the rest (Ijmmiia) I find that, with one exi'eption, all the 
individuals below a coitain size (4 milliinH.) have six more or loss unequal 
anns, and all those which measure 5 millims. or more ha^e five amiH. 
Tbe exception ia a spcc^iincn with six arms rather larger than it should be 
a^rdixig to rule. 
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ttwln— namely, in Jsteriofi prohhina^ Stp* {aXbula^ 
and A. tenaispxnay Lamk., and in some forms alU^ to tnese 
two HiKicies. In common with the fissiporous Ophiuiids they 
have iKMTnally more than five arms ; but this furnishes no 
i;>;round for supposing that other Asterids with six or more 
than six arms have some tendency to division; indeed we 
liave examples to the contrary in the Stjlmieres with many 
arms, and in the six-armed AsterioH polarisj neither of which 
presents the least traces of this mode of reproduction. What 
strikes us immediately in looking at a senes of A. temiUjnM 
and probhma is, that a great many of tliem have the arms 
unequally developed, ana that the shorter and weaker arras 
form on one side a separate grou]), as if they bad been deve- 
loped after the others, which no doubt is the case. MM- Steen- 
strup*, Sarst) Haekel}:, and Von Martensg'have already de- 
voted special attention to the former species ^ but I will, not- 
withstanding, communicate the result of my own observations. 
Of 23 specimens 11 (with seven to ten arms) have incontest- 
able traces of a regeneration of three to seven (most frequently 
four) arms: the smallest of these 11 sjiecimens is inch in 
diameter ; the largest, if the weaker (younger) side were oa 
much developed as the other, would measure 5^ inches. The 
smaller the specimens tlie more clearly in general do we see 
that a regeneration of this kind f and the previous division?) hag 
taken place; of 15 8j)ecimen8 less than 4 inches in diameter^ 
9 are in this condition; whilst of 8 which vary in diameter 
fr<nn 4 to 7 inches, there are only 2. Tn the other 12 specie 
mens (of the 23) the arms arc cither (approximately) ot the 
same length, or the number of shorter ones does not exceed 
one or two, and the existence of a single arm shorter than the 
others indicatt^s nothing more than an accident wliich is very 
common in all starfishes, namely that one or more of the arms 
may have been broken or torn away and regenerated. The 
senes of specimens tliat 1 have examined does not indicate 
that this oivlsion and regeneration, pcrliaps frequently re- 
peated, must result in the number of arms in the larger and 
more developed individuals being on the avei*agecitlier greater 
or less than m the young individuals ||. 

a Forliandl ved de Skand. Naturforsk. syvonde Mode i Ohriitiania 

pp. 220 et geq» 

t Bidrag til Rundskaben om Middellxavets Littoralfauna, ii. p. 108. 

t Oonerelle Morphologie (1800), i, p. 050. 

§ Archiv fiir Naturg. xxx. 1, p. 08. 

II Hoc alao aomo rsmorks by M. K. Greeff on the Astexide of the Oatiariiii, 
and BTOonj? otbers A$tma$ tmuwpmt. Ho saye it is worthy of remark 
that on the rocky ahore expoei^d to the action of the bre^em, we ecam|y 
m<^el Yftih an> but small and irregular specimens, whilst far from the 



Ditftnan in the EehtnaddnwUa. 


329 


What we observe in Asterias tenuispina probably occurs 
aho in the allied species, A. acutispina^ Stimpson^ (Japan), 
A, mierodimut^ Stimps-f (Bonin islands), and A. munoatay 
Verr. (New Zealand) ; but the specimens at my command are 
too few to enable me to assert that spontaneous division takes 
place in those species ; it is, however, very probable. It is 
the same with A. atlanticay Verr. (Bermudas^ Brazil), if it 
diiiers firoih A. t^nuispina. Mr. Verrill mentions one speci- 
men of it with seven large unequal arms, and one with eight 
arms, four of which wore smaller than tlic otliers. 

Of AiUiriaa prohlerm I have examined several hundred 
specimens obtained from Greenland by Prof. Steenstrup, and 
noted tlie characters of about half of them. It is extremely 
rare to meet with five-armed specimens of this species. (Jut 
of 136 I have onlj* found 7 such (or about 1 in 20) ; their size 
is veiy variable (radios =» 6-19 milHms.) : in general the five 
arms are of the same Icnjjth, and then it is ];x>ssiblc that this 
number five may be original ; less frequently there are two or 
three a little shorter, probably due cither to an irregular divi- 
sion of a six-armed individual forming one with four arms, 
and another with two arms which has become a five-armed 
individual by regeneration, or to an individual with three arms 
having regenerated only two arms instead of tlirec, the third 
having been aborted. If we carefully examine a specimen 
which apparently has only five or four arms, wo shall fre- 
quently find at one of the angles of the arms tlio germs of two 
new arms in the form of minute buds ; so that the small num- 
ber of arms is in this case only provisional!. It is rare, 
moreover, to find specimens with six or seven arms in which 
^e arms are either equal or appmximately equal, without our 
being able to recognize a fixed law in the slight difference 
whi^ they present (fig. 1, «, p. 830) : I have found this only 
in 12 of the specimens mentioned above ; and these equal- 
armed apocimens measured from 5 to 41 millims. in radius. 
*I%e great majority (fig. 1, t) ore furnished with six arms, 
three of which, on one side, are shorter and in all respects less 
devebped than the others ; and this difference between the two 

tihoMf in deep water and in sheltered places, we find much larger and 
more regular s^eimene.*’ 

e la 4 specimens bolongi^ to this species, Mr. Stimpson found 64-4, 
44 - 4 , and 24-5 arms (Fioo. Host. Soc. Nat Hist viii. p. 202). 

t Iwt under this name by the Smithsonian Institution. 1 do not find 
H described in Mr. Stimnaone work mentioned above. 

X Hiie appearance of five arms arises sometimes from the uidon of two 
asms; the coulee ambulacrum explains this apparent reduefiou of the 
sstua. 
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groapB of arms occurs in atl possible degrees: the smaller 
group m«y sometimes scarcdv differ from the larger ; or it may 
be reduced to 8 (1, 2) scarcely visible Irads (fig. 1, h). Of the 
.3 (or 4) regenerate arms the middle one (or 2) generally ap> 
pears after the two outer ones. Numbers such ns 4+2, or 


Rg.l. 



tiketchoii of 0 indiyidnnifl of Antcriax problema, all ropeaonted of the 
lUhtaral use. in most the tnadreporic plate is indicated. 


2+4, or 3+2, or2+3must be regarded as exertions, as also 
4+3(fig. l,hfC), or 8+4,or4+4(fig.l,o),or4+5,or 6+2, 
in wbich the total number of arms exceeds six. lOvidently in 
all cases the smaller group of arms is developed long aftor the 
other, and consequently tnere must have been a period when 
all these starfi^es had onl^ 3 (or exceptionally 2, 4, or 6) 
arms ; in examining a sufficient number of specimens we find 
several with 3 arms, in which no trace of the deficteot arms 
can be discovered, andamong these some (fig. l,^)in which the 
place where the divisiim probably took place, and where the 
new arms will be formed, is still open. These speoinums irillh 
3 arms (exceptionally with 2) 1 have found of all mseS) from 
3 to 26 millims. or more in radius ; moreover, as the apeoimens 
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in which one group of arms is less developed present all con- 
ditiouB of size and all possible degrees of development, we 
must conclude either that tlie division, supposbij^ it only to occur 
once, may take place at voiy different periods m the life of tibe 
animals, or else that it is several times repeated, certainly 
more frequently than in A. fenuiiymia, at least four or five 
times, pernaps much more frequently. The comparative rarity 
of die regular individuals with 6 equally developed arms 
seems to me to famish a decisive proof of the frequent repeti- 
tion of the division ; but it is only by observations upon the 
living animals preserved for a long time in aquaria tnat this 

a uestion can be settled. It may, pesrhaps, be supposed that 
le division ceases when, by tlie slow growth which accora- 

f ianies it, the individuals nave attained the limit of their dove- 
opment, and acquired the faculty of reproducing in the ordi- 
najy manner ; but at present this is only an hypothesis. Tlio 
largest of my specimens (radius 46 milnms.) is at any rate far 
from having attained the point at which all trace of division 
has disappeared ; it has 7 arms, 4 of which (regenerated) arc 
atill only 15-28 millims. in len^h. 

If we refuse to admit that these abnormal phenomena, con- 
fined, however, within definite limits, may be e^laincd by 
repeated division and regeneration of the deficient half, it 
would be necessaiy to suppose that what occurs is simply an 
elimination of a certain number of aims effected for some de- 
terminate purpose ; and the first explanation which would pre- 
sent itself to the mind would be that already indicated by 
M. Steenstrup— namely^ that in this ease we have sometliing 
analogous to the formation of the hectoootyli in the Cephalo- 
poda, a group of arms charged with semen being thrown off 
to fulfil a special function of reproduction and afterwards rege- 
nerated. Isut there is absolutely nothing in favour of this 
hypothesis ; and it seems to mo to have against it the fact that 
t^e rq^eration of the arms q^^te as frequent in the smallest 
as in tiie largest specimens. l%e analogy with tlie Ophiurida 
with ik supposed spontaneous division, in which this liypothesis 
would with still greater difficulties, is also a powerful 
motive fbr r^ecting it for the Asterida alao^. 

a An mvsstigatfott of’ fhe orgfans of r6{»roduction could not eluoidata 
^plitnomsaa ondar oonBidamtum, uslois it bo made u^n a groat num^ 
bar of firesh spooimens of all ages and all degrees of devmopment. What 
is espedally taomm to be aseartaiDed la whether Atterian prMma 
laiopagatea by ova bdore the spontaneous divisioa is ocmoloded. I have 
eiabuiied soma of my imecimeas with this question In view, but, as might 
be enjpscted, without throwing much light upon it I ascertained 
omaus^reproductioD were well developed in iqpeoimens measuring 
only 14-16 milhms. in radius ; on the other hand 1 found no trace of them 
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1 have found two madreporic plates placed far from each 
other in the large specimens of Aaterias problema when the 
regeneration was so far advanced that theyounger group of arms 
was scarcely behind the older one in development. At the next 
division^ therefore^ each half starfish would be furnished with 
its madivporic plate* 

Whether the division always takes place at the same part 
and in the same line, whether this changes in accordance with 
definite laws as in the Medusas, or, finalfy, whether there is no 
rule in this matter, I am absolutely unable to say • and I do 
not think that this question can be cleared up until the spe- 
cies under consideration has been tlioroughly investigated in 
the living state, for which, as it inhabits the north coast of the 
United States of America, we shall, perhaps, not have long to 
wait. It is much to be desired that such should be the case, 
in order that we may know with certainty whether we have to 
do here merely with a true division, or whetlicr by it some 
aeoondaiy purpose is fulfilled. 

Astenas pmyplax of Now Holland, a species allied to A. 
prohUmay seems to present the same phenomena ; but I have 
been able to examine only a few specimens of it. 

This mode of division is not known with certainty outside 
the genus Asteriasy nor even outside certain subdivisions of 
that genus^. There are, as I have already indicated, a g^t 
number of Asterids with multiple arms {Asteriaa asterj Heli^ 
astevy J^cncpodiay Solasterj Acanthastery Lahtdiastery lAtidiay 
&c.) which do not present the least trace of this phenomenon. 
On the other hand there are certain species of 0]m%diaster and 
lAndcia which seem to be subject to another kind of division : 
but whether it is perfectly natural, or artificial (in the sense of 
being provoked by some external violence), 1 cannot deeide* 


in other speeimens of the same or even larger me (X5-*18 mlllim). and 
even in a large specimen with nx equal arms (48 millima in 
Perhaps it may depend in pert upon the season whether these mgans are 
or are not developed. In specimens of moderate or pretty lam atae 1 
have generally found the reproductive organs well developed in me oUer 
arms, hut wanting in the younger ones; nevertheless in two eases 
dally in the specimen represented in fig. l,a) they had attdnedmore or Im 
development In the remierated arms ako. It would seem, therein, tiuit 
this starfish Is spxwU (i. s. furnished with more or leas developed meal 
organs) long before sppntaaeous dividon has tenuinated ; Imt it does 
not follow that it is capable of reproduction before that titae. 

* Ihe Museum possesses a small specimen of CHb$(k s m u nt k sim ta 
which so much resembles Astmas prAkma that for a moment I tooikit 
for the latter; it has three lam and three small arms, exaetiy likaX 
prohlma, Itwaa brought up mom a d^tibof 890 fottioms, to Ihe west 
ofttetknd* ^ 
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This singular phenomenon wtis briefly mentioned by M. 
Steenstrup ; ana MM* Ilackel and Voii Martens aubsecjuently 
published observations made by them upon it in Linckta muU 
tijirra, J have rarely observed it in that species, although 1 
have examined a great number of specimens; but 1 have 
frequently seen it in Linckia ornithoptis and OphiJiaster 
bratim. In both species, as in the fiasiparous species of 
Asterias alnive mentioned, there are in general two madreporic 
plates ; and tlicy arc more or less fre(juently provided with 
more than five arms. In examining a great (juantity of ape« 
cimens of one of these species, we rind a very variable number 
of arms (4, *5, 6, 7) ; and the proportions of these arms are very 
different — for example^ long alternating with 3 short ones, 

4 long and 2 shod, or invorBely 2 long and 4 short ; from time 
to time also w(* meet with tlio “comet-form ’’ — i, c, one long and 


Fiff 2 



*Sk«iiches of 1 individuals of OphuhmUi rnftytirws, n'pnwnttid of 
natural mze. 

thick arm, and 3, 4, 5, or 6 comparatively short arms. The 
hypothesis which attributes this mrm to the production of the 
small arms after the large one, is confirmed by the circum- 
atance that otlier specimens in whicli these little arms are still 
less occur in various degrees of development; and, lastly, 
there are specimens in which they are m the state of mere 
buds*-*until we find them with a single arm, either closed at its 
adoral extr^ity or still presenting traces of the aperture 
through which it had communicated with tlie disk of the 
anirnd (sec the outlines in fig. 2). From this it seems very 
dear that the regenerative faculty in these animals is so great 
that an isolatbd arm, without any portion of the disk, enjoys 
the power of regenerating a complete set of arms, with the 
diA, mouth, &c. : and as we cannot suppose that one arm will 
be more favoured in this respect than the others, it follows 
Ann. & Mag. N. //. Ser. 4. Vol, xii. 23 
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necessarily that when such a Ltnckia or OjtMdiaater (with 5 
or 6 arms; divides, or, what is the same thing, throws off or 
loses its arms, it will give origin, under favourable circum- 
stances, to as many new Asterm aa it possessed arms, per- 
haps even to one more If tlie disk is equally endowed with the 
faculty of regeneration. 1 have found in the same species 
such comets ’’ of small size and also of considerable dimen- 
sions. When the disk and the new^ arms were still but little 
developed, there was no madrejwric* plate ; in the contrary case 
1 havq always found two, one on each side of the principal 
arm. If we assume that this division is entirely spontaneous, 
it would 1x5 th(i first known example of a true natural division 
bein{j more than binary and producinjf directly and at once a 
multiplicity of new individuals — the first true example of the 

divjsio radialis ” of lltickcl, 'Jliat this Dolymerous divisi- 
bility ciinuot serve to support the singular tlicorj^ proposed by 
Duvcnioy and taken up by Ilackel and other authors, accord- 
ing to which the Astenda and Ophiurida are compound 
animals, is quite evident. 

It may be further remarked that we may also meet with 
specimens of other Asterids which at the first glance remind 
us of the comet-shaped Linchm and Ophidirntrea \ I have 
myself fo\iuil examples of Asterida rwhem of this kind with 
1 large arm and 4 small ones in course of sprouting ; and Sir 
John Dalyell* represents several of them which ho Kept alive 
for some time ; but, so far as I can judge from my own expe- 
rience, this case is not precisely the same as the preceding, as, 
in fact, in A. rube^is the disk remains, and it is by this and 
not by the single arm, as in Linckia ornithopua and Opki- 
duister cribrariuft^ that the new arms are regenerated, from 
this it follows that if an Aateriaa rubma lost all its five arms, 
none of tliom could continue to live or regenerate the complete 
animal ; how far the disk alone might be capable of doing so, 
I do not know, I must add, however, that I have met with 
some very young specimens oiAatariasprobUma in the comet* 
form,” in which the five or six small arms had the appear- 
ance of having been regenerated from the extremity of the 
only arm which had been detached, and consequently! cannot 
deny that a polymerous division may also take place in that 
sjHcicst. 

^ It not appear with equal cleameBS from the figures that the 
dink continues attached to the oldest arm ) sad, to judge fip^ the tSMOXalft 
in which he exprosses himself, the author does not seam to rsgs^ this 
as necessary. Similar regenerated Bpocimens are represented by IF^orhes 
and FrtJdot 

t M. liackel also has found two specimens of AaUria^ imuimna With 
this comet-like form ; and at the meeting of naturalists at Christiania in 
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I do not know that any direct experiments have been made 
on the divisibility and the faculty of regeneration in the Aste- 
rida, although it jla easy to prove that they are considerable 
and genei*al. They are not limited to the long-armed forms, 
and are manifested in full energy in those whieli are almost 
destitute of arms, such as tlie Aaterincp, It is suflScient that 
out of five or six nonnal rays two are retained, in order that 
the remaindiT sliall lie readily regtmerated ; but fn>m this 
we must not deduce an absolute divisibility. Most of the 
Asterida can, without difficulty, regenerate a lost fragment of 
an arm from the surface of inipture itself, whilst in the species 
of the genus Aateriaa (Asteraranthion) the disk alone is en- 
dowed with this property, as Steenstrup has indurated. The 
bifurcate (Y-shaped) arms, sometimes met with in various 
Asterida*, may be attributi»d to an injury to these arms, just 
as the double tails of lizards and the corresjKinding abnormal 
formations in certain fishes {Syngnafhi. Gymnotini) are due 
to a lesion of the tail. The species of Aateriaa sometimes 
present an ann which is bifiircated in a somewhat different 
manner, a small branch or secondary arm issuing almost at a 
right angle from near its extremity, witli its ambulacrum 
opening into that of the principal arm ; the origin of this ano- 
maly is also undoubtedly a lesion produced at tlie |K)iut where 
the lateral branch takes its risef. 


1850, M. Ksmark indicat'd, in connexion with M. BteenstrupV conununi- 
esation, that he had likewise observed m ISorwegian Astenda (no doubt 
in Aattriw rubem) that an arm without dUk had regenerated the deflcieiit 
parta. M. von Martena describes a comet-like specimen of Echimster 
eridaneiia ( falkj) with six arms. 

• For example, Ot faster yiffas and Astropectm auranfiacits. When 
tha bifiiTcation occurs near tlie oriffin of the arm, one might almost sup- 
pose that the animal had two mouths. 1 know examples of this kind in 
a email Asterim from the Mauritius and in lAmkia muUifora, When 
the two points of union of the ambulacra are confounded in one, we have 
«iat arms, two of which are united at the bas^' (a Sevtmtet' ptsivmis in the 
Museum presents this case). See Liuck, ^ De Stellis marinbu* tab. xiv. 

514, and tab. xl. fig. 70: Seba, ^The<«uni8/ iii. tab. viii. fig. 9; and 
’mviranus, Zeitsebr, flir Fhysiol. iv. p. 124. 
t Before qidtting this subject I mention a peculiaiity of Asterim 
and some allied species (of the Buhgemis Ssliaster), It has 
already been said that we must not interpret tlie heteractiuism observed 
in some Asterida and Ophiurida as due simply to the fact that all the 
arms proper to the species do not make their appearance originally, but 
only a portion of them, the deficient portion being subsequently deve- 
Ibped; and 1 added that, if such a caae occurred among certain Echino- 
dems wi^ many arms, it would be much more natural to suppose that 
the new arms (rays) would originate alternately with the old ones than 
that they should all soring ft*om a single point. From the ftwt that we 
find three long and three short arms alternating with each other in a 

23 * 
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That the faculty of regeneration is ^r^t in the Crinoids is 
a well-known fact ; but aa regards division wc know no more 
about tliese animals than about the Echinidiu in which, indeed, 
it could only occur in the Clyiieastridin (Scutellina>), which 
arc very flat ; for it is possible only when the animal is con- 
structed in such a manner that the deep wound produced by 
this violent mutilation ma^ cicatrize in a comparatively short 
time, which also necessanly presupposes that the animal is 
extremely tenacious of life, and enaowed with a strong faculty 


sinjifle specimen of a specion, e. g, Linckia ormthopufi^ we cannot, of course, 
drew any conclusion with respect to this. N(»w, in AKteriaa heUanthm^ it 
swims to mo to bo beyond doubt that the number of arms is onjjfiusiiy 
small, and increases during the growth of the animal ; and as this necu- 
liarity, so far as I know, has not hitherto be<‘n ascertniuod in any Kchi- 
uodeiin, 1 will here statt' in detail upon what I foimd luy opinion. Tho 
circumstance that the arms in tho apecios in nuesticui are often of very 
unequal length, leads one at once to conclude that souio of them may be 
younger than the others j m<m‘over it is frequently the case that some 
knns (1,2, or 8 &c,) are so short that the supposition tliat they have 
been subsequontly intercalated between the others acquires considerable 
force; lastly, wt* sometimes meet with an arm of which the extreme 
smallness mid the awkward position (entirely on tlio ventral surfaco, in a 
slightly dilated brachial angle) can leave no doubt that it is relatively 
much younger than tho ri‘8t If we compart^ a certain number of speci- 
mens of dinerent aizes (i have examined tifUxui from 2 to 1 J inches in 
diameter) we acquire a general impression that the smaller they art* the 
fewer arms (hey possess. This rule, however, can only be taken in the 
most general sense, and not as if the size and the number of arms consti- 
tuted two completely parallel progressive sories; but it is rarely that 
seviTsl arms in a state of ^wth are united at the same point. The fol- 
lowing Table shows that the smallest number of arms (^) occurs in the 
smallest sp(*cimen, and the largest (41), which is nearly double the pre- 
ceding, ill a specimen which is only half adult ; — 


Number. 

1 . 

2 . 

8. 

4. 

5. 

(1. 

7. 

8 . 

0 . 

10 . 

11 . 

12 . 

18. 

14. 

ir>. 


Diatrioter (approximate) 
in inones. 


2 

3 

3 

8i 

4i 

6 

64 

64 

54 

6 

64 

84 

9 

11 


Number 
of anna. 
23 
27 

30 

31 

32 

as 

34 

31 

88 

41 

30 

38 

39 
38 
88 


From No. 1 to No. 7 the augmentation in the number of the arme goes 
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af regeneration; but these are not the only oouditions of divitsion. 
It is especially easy in flat animals or in those which arc 
slender and elongated ; when the animal is equally developed 
in the three dimensions, the softness and contractility of the 
body must be greater. Another condition is tliat the various 
sections of the body must not difler too much nn regards their 
importance to the whole; but recent observations, showing 
that even the liead and fore part of the body of the Chtetopou 
Anuelides may be rc'generated in many cases*, indicate that 
this condition is not one of the most difficult to fulfil. 

1 To be continued.] 
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Jottings during tfu Cruise of 1LM.S. Cum^oa mmng the South’-i^ta 
Isfcinds in 1805. By Jiruus L. BBimcn^Kr, M.A., F.ll.U.H. Wxth 
numerous Illustrations and Natural History Notices. Itoy. 8vo, 
pp. 487, pis. 50. Longmans, IiOJidou : 1873. 

TflKiUfi can bo hardly any lover of natural history who has not 
longed to visit the islands of the Pacific, and none who has not envied 
the good fortune of Bonks, Holander, and the two Porstors — voyagers 
t(» whom nearly each plant and animal they saw was now, while 
they wore conscious of its novelty. That golden ago is, indeed, ra- 
pidly possing away ; but the present generation need not sigh in 
vain for worlds to explore. There are still hundreds of islands, not 
to say clusters of i^nds, every one a world in itself^uwtrodden 
by any white foot save that of the missionary or the whaler ; and 
it needs no saying that neither the fisher of men nor the fisher of 


pordlel with that of the diameter ; but from the time when llie latt<ir 
has acq^uired a certain magnitude, we do not see so clearly that there is a 
connexion between the two quantities. Individuabty is manifusttHl by 
one individual being providt^i earlier than wuothor with the greater part 
of its arms, or by its growing more slowly, but devoting its growth to tho 
formatiou of new arms. 

I have at m\ disposal only three s^Hicimons of A, microbnwhut^ of which 
the diameter varies fr^un o to 6 inches, whilst the number of arms at 
thn same thne increasts from to 38. fn four specimens of A, A«- 
bitfjfi measuring from 1} tn 6 inches, the number of arms varies only 
from 2J to 24, and there is no parallelism between the number and the 
diameter ; of A. Cummingii 1 only possess a single specimen (7i iiich<«, 
41 arms). In A. (Puempodia) heliatUhoidos also it seems that new arms 
spring between the old ones. 

a §ee Kinberg, f>m Bogenoratioii af hu^Htdet och do franii’e segmen- 
toma hos en Annulat” (CEfvors, Vot<^nsk, /Vkad. Fdrhandl and 

l^leta, ‘ Hie Nettbilduug des Kopfes und des vordoron Korpertheufi biu 
polytihaten Anuolidmr (IKCD). 
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'^beasts is much given to the promotion of natural history ; while of 
courso that wicked traffic which haa of late years sprung up among 
the isles of this broad ocean, aiid has excited the righteous indigna- 
tion of all Christian people throughout the world, is yet less Ukdy to 
profit the naturalist. 

The author of this hook enjoyed the opportunity of visiting some 
of these interesting islands os ^e guest of Commodore Sir William 
Wiseman, then commanding Her Majest^^’s ship ‘ (?urjMj*oa/ Mr. 
Brenchley was (for we regn)t to say we have to use the past tense 
in speaking of him) apparently one of those numerous Englishmen 
who go every where and do <wery thing short of writing books of 
travels. Herein they often show their wisdom j for the most ven- 
turesome of waudorors and explorers are by no means always the 
best penmen, and Mr. Brenchley seems to have had an instinctive 
knowledge that this was his ease. Though ho had crossed the Kooky 
Mountains long ore the Pacific Kailroad was projected, and had lived 
four years in the Sandwich Islands — though he had slipped down 
the crater of Piohinoha and had coasted along Peru and Chili 
though he had descended the Mississippi from its souroe and had 
made a “homo tour'* in such oomparativoly tame countries as 
Morocco and Algeria — though he had seen India and Ceylon, China 
and Mongolia, Japan and AustrahiHia, and had finally returned homo 
by the overland route of the Gobi Desert and Hiberia, “ ho was more 
interested,** we are told, “ in collecting material objects, illustrative 
and commemorative of his varied travels, tluin in devoting himself 
to literary descriptions of them ; ** and the work now before us “ was 
the result of a promise.** 

By whom the promise was exacted wo know not, nor does it sig- 
nify. Mr. Brenchhyy died in its performance. The proface to this 
book, begun by the author, recounts the death of two of his ship- 
mates, Mr.^Foijambe and Mr. Meade, who had helped him in form- 
ing, and of two natui alists, Dr. Baird and Mr* George Gray, who 
had assisted him in determining his collections, and is finish^ by 
an unnamed friend. The narrative of the oruiso, we must confess, 
is not very interesting. The “jottings’* taken while it lasted most 
have indeed been very briot ; and the author seems to have been 
quite unaware of the chief points which deserved his attention, 
though he was ac^companied by men who were at least praotical 
naturalists one of the Mosers. Veitch ; Mr. Wall, for many years 
Curator of the Sydney Museum ; and Mr. Brazier, the shell- ooUeotor, 
Indeed not a small part of the narrative is made up of extracts 
from very well-known books, those of Erskine, Hood, Mariner, 
Seemann, and Williams being especially laid under contribution. Of 
course the dates of arrival at and sailing fri>m the different islanda 
are duly given ; hut the original information ooneeming them and 
their products is meagre* As an average specimen we subjoin (from 
Chap, y.) all that is said of the natural history of Vavau, an outlier 
of the Tonga group. 

“!]^e island seemed entirely clothed with vegetation, among 
“ which the oasuarina, the pandanus, and coooa-nut trees, were 
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easily distinguishable ; the latter appearing to exist in greater* 
“ abundance than 1 had ever before remarked in any one place. We 
saw a building resembling a church, with graves around it, atidon 
the shore a whale-boat, two things indicative of civilisation. There 
were also a good many canoes and canoe houses. The Curo^^ou 
« was speedily surrounded by canoes with red-headed men, their 
** hair cut dose to the scalp. These natives, who are of a brightish 
” brown colour, arc very well made, but with faces which, owing to 
** their extremely llattened noses and ver}^ wide nostrils, are by no 
“ means pleasant to look on as comjmred with the natives of Savage 
Island. The greater part of their canoes were small ; I saw one 
double one, the ends of which wore ornamented w'ifh milky cowne 

“ shells {CyprcBa lactfo) In the aftenioon I went on shore 

in the dingey. After iM ossiug a reef, W'h(Te 1 saw several vuriotios 
** of madrejjoroa, I found a eonvenieut landing-place on a jetty of 
** coral. On reaching the shore there were a few natives, who 

“ treated me wdth great re8|K*cl The country ap])eare(l to 

me very phrasing, pretty even, with convenient roads | the island is 
the sent of a missionary J, or rather j»aths, in all directions, continu- 
** QUsly shaded either by the loaves of the cocoa-nut tree, the lircad- 
fruit tree, or the kukui {Aleuritet), Tht‘ tomporaturc was slightly 
lower than that of the Bamoan grouj), but the air so uiiieii ilricr 
“ that I found it much more enjoyable than at Pango-IVugo or 
Apia, where 1 always felt as if I was in a vajiour-bath. 1 saw 
“ but two species of land-shells, very small and like those of Apia ; 

Hie small birds, also, that I killed were similar to those I had pre- 
“ viously mot with. 1 saw Helds of yams, of taro of two kinds, sweet 
“ potatoes, bananas of throe varieties, and pine-apples not yot ripe. 
A hibiscus covered with large yellow flowers was in abundance 
everywhere ; the pawpaw apple, orange tree, pammelo or shad- 
dock, the lemon, citron, and other trees grow marvellously well in 
the island, and yield, it appears, fino largo fi'uit. No trees that I 
** saw were at all remarkable for their oircumforonc^ or height. A 
species of ti-tree (/)rfrc<TP«a) hero and there showed its flowers 
and fhiits of a fine red. I also saw some plantations of uva, and 
** frequently came upon patches of land in good condition for re- 
“ oeiving crops. The ferns did not appear to me very numerous ; 

** those I saw were of the same species I had previously mot with 
" in the Bamoan Islands. I pass^ through several villages, and 
** met a good many natives ; the women for the most part had their 
bosoms covered with a sort of small pinafbre, which only reached 
** to the waist, and all of them had their hair cropped so dose as to 
** make them undistinguishable, as far as their heads were oon- 
cemed, from the mon ; and, by means of lime paste (ohlnam), 
they brought the colour of thoir hair into a kind of harmony with 
** that of their skin, making their hair of a redder hue than is usual 
«« in Samoa.” 

After speaking of some of their industries, and quoting from Erskinc 
a desoripHon of their chapel, Mr. Brenobley bri^y recounts his cdl 
next day upon the Governor to procure horses with which to visit 
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H the interior. Bat his ride did not add much to ihc sum of our 
^ knowledge respecting the island.’* He goes on 

<< The soil of Yavau is of a dull red» and of so lEriable a nature 
** that it crumbles in the hand like the asln^s of Pompeii. Iave is 
to l>e found in many places, and a white stone riddled with holes, 

‘‘ which ftonu' refer to the coral, hut which appears to me to bo 
“ rather a Hpcoies of lava, like that formerly thrown out by Vesu- 
** viuB, and which is still found in the Bay of Naples. This stone is 
“ very hard, heavy, and euseeptiblo of a very fine polish. The igneous 
origin of these countries is, moreover, proved by tho little island of 
“ situated some miles to the west, where there is now an 
‘‘ aciiv<‘ volcano, which I was sony’ not to have visited ” 

Then follows, from Mr. Meade’s manuscript journal *, an account of 
the singular cave with its submarine entrance, originally doscriliod 
by Mariner, and so ingt'niously introduced by Byron into his poem 
of ‘ The Island,’ though the fact unknown at tho time to the 
writt^r. Jilr. Brcncliloy concludes : — 

“ Tlie island possesses no indigt'iious mammifors, those now found 
“ in it being of iccent introdii(*tion. On the other hand, there is 
a groat (juantity and variety of fish and cmstacoa. The birds, as I 
“ have already remarked, present no great variety of species, and 
‘‘ resemble those previously met with during our cruise. 

Besides the vegetables I have mentioned, cabbages and onions 
arc cultivated. The principal product of the island is co(‘oa-nnt 
oil ; sugar-cane is grown, but on a very small scale ; tho same 
may bo said of tho cotton-plant.” 

’riiis is not satisfactoiy ; yet it is a fair if not favourable sample. 
The author no doubt did cfo his host to redeem his iiromisa of 
writing a book about the cruise ; but we ore forcibly reminded of the 
old story of ‘ Eyes and No Eyes.’ Yet the worst faidt we have to 
find wi^ tho volume is the absence of any connexion between tho 
author’s narrative and the “ Natural-History Notices ” puMishod at 
the end : nowhere in tho former is tho slightest reference made to 
tho species figured or described in tho latter ; so that, if any of them 
bo mentioned in tho text, wo con only haxard an idontifioation. TUs 
is unfortunate ; for tho plates (esjiecially those by Mr. Ford) are * 
very good. Many new species were brought home by Mr. BrenoUey 
(some of them having b^n already described in our own pages, 
while others ajipoar now for the first timt*) ; and the names of Mr. 
George Gray, ])r. Gunther, Dr. Baird, Mr. Frederick Smith, and 
Mr. A. G. Butler, the joint authors of those “ Notices,” are suffi- 
cient to require attention to them. It romams to say that 27 spe- 
cies of Bir^ are figured, 9 of Beptiles, 12 of Fishes (besides 3 more 
described), 33 of Shells (besides 1 more described), and 27 of In- 
sects. Mr. Bronohloy’s coIlectionB, we are told, have been divided 

* In the preface (p, vi) the author states that a variety of dream- 
stances prevented his making use of the papers of riiis intelligent and 
distinguished young officer, whoso premature death was a eevere loss to 
the sorvico ; but both here and elsewhere Mr. Brenchley’s volume con- 
tains extracts from them 
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between the Brituh Museum and that of Maidstone* There is also 
a fiiir map, on which the ship’s course during the oruiso is tracod. 
This was as follows : — Sydney to Norfolk Island, thence to Niue 
or Savage Island, the Samoa group, the Friendly group (from Yavau, 
already mentioned, in the north to Tongataboo in the south), then 
to the Focrjees and across to Anatom, then northward through the 
New Hebrides and Banks Islands to Santa Cruz, thence to some 
half dozen of the Solomon group, back again to Kramango in the 
New Hebrides, and thence by tfiie l^oyalty Islands and Now Caledonia 
to Sydney, llie book has the great merit of an Index. 


MISCELLANEOUS. 

On a new Species of Buhnline (Alcolaphus torn) /rom AiryBeinia* 
By l)r. J. E. Gray, F.R.S. &c. 

The British Museum in the early part of the year received a young 
specimen of u Bubidine from Abyssinia, which bore so much re- 
semblance to the Caama from South Africa that I did not venture 
to describe it as a distinct species until 1 should receive more 
materials. The Museum htm just received the skin Ac. and the 
skeletons of adult Hpooimons of both sexes of this animal, which 
proves to be a most ^siinet and well-marked species. 

Those animals wore sent to the Museum under the name of “Torn ” 
or Thora ’’ (for the word is spelt in both ways) ; I therefore propose 
to coll it Alcela2>hu8 tora. 


AleelaphuB tora. 

Bright polo bay ; rump, inside of ears, and hinder side of legs 
whitish brown ; tail with a tuft of black bristles. Homs slender, 
expanded, and rather recurved at the tip ; of the female slender. 

Nab, Abyssinia (Dombclas). 

’ The horns ore slender compared with the other spedos of Aleela^ 
phuB, and have some relation to those of the Hassayby, or Vamalis 
himtM ; but it has the long slender skull of Ahelix^ikm, The young 
speedmen, which appears to be a male, has shorter and thicker horns 
than the two adults more lately received. 

The male of the Tora {Alcelaphue tora) has u large, round, 
convex tuft, about the size of a |K)nny piece or larger, of darker hair 
in front of each eye. This tuft is marked, but not so distinctly, in 
the head of the yotmg male and adult female. I do not find any 
such tuft in the head of the male Bubaline in the Museum, which 
was for many years alive in the Zoological Oardens ; but the hair of 
the sides of the liead in front of the eyes is longer than on the rest of 
the face. 

A young epooimen of the Caama is figured, from a living si)eoimen 
in the Earl of Derby’s park, iu the ♦ Kuowsley Menagerie.* 
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The speciee oi* Alcdaphus may be thus tabulatod : — 

а. Animal, including the inside of the ears and rump, aniform 

brown, with a few black hairs on tlm underside of the tuft of 
the tail. A, hubalis (tlio liubale). North Africa. 

б. Animal, including the rump, pale brown above, separated from the 

pale beneath by a well-dctined straight line on the sides ; inside 
of ears white ; end of tail black. A. IMitemtdnii (the Oodonko). 
Eastern Africa (Peters's ‘ Mossarabique '). 
f. Animal brown ; inside of ears, rump, and back of legs whitish. 

♦ Face, dorsal line, and outside of limbs brown, like the rest of 
the animal ; end of tail black. Homs diverging. A, torn 
(the Tora). Abyssinia. 

Sides of the head, dorsal line, outside of limbs, and end of tail 
black. Horns thick, erect, vl. raamn (the Caama). South 
Africa. 

The British Museum has a pair of horns sent by Mr. Fraser from 
Tunis, which Mr. Blyth has doscrihed and figured as Bimlaphus 
major (P. Z. 8. 1869, p. 53, f. A, 1 &;2) ; and he says it has black 
marks above the hoof ; but 1 have never soon this animal in the 
perfect state ; and the horns are very like those of the common 
Bubule. 

On Rhopalorhynchus Krdycri, a new Oenm and Speciei of /Veno- 

gonida. By J auks Wood-Mason, of QueenV Oollege, Oiaord. 

Much diflPerenco of opinion has prevailed with regard to the sj’^- 
tematio position of the Pycnogonidu, as to whether they should be 
classed with the Crustacea or with the Arochnida. By one sot of 
naturalists (including Johnston, Milne-Edwards, Be Quatrefoges, 
Krdyer, and Bana) they have been plarod with the Crustacea ; by 
another, including Latreille, Erichson, GersUicker, and Huxley — who 
separates them, as well as the Tardigroda and Pentastomida, from 
the typical Arachnids (spiders, mites, and ticks) as an aberrant 
order — with the Arachuida. Br. Anton Bohrn*, who has recently 
studied the embryology of these animals, finds that they are in no 
way related to the Arachuida, that they resemble the Crustacea in 
having a naupliiform first dovolopraontal stage, but that from this 
point the course of development couses to exhibit any thing in common 
with that of the Crustacea. Under th(^e clroumstauoes 1 have 
thought it hotter to ouU the eheliceruB, palp$^ and acemory legs 
( SB mandibles and first and second pairs of maxilho of Krdyer) of 
those who range the Pycnogonida with the Arachuida, tAe firsts 
second, and third pairs of cephalic appewlages respectively', thus 
avoiding the use of terras implying affinities and homologies that 
may not in reality oxist. 

RnopALOBUTKCHUBt, gcu. nov,, Wood-Mason. 

Corpus lineare, gracillimum, annulis ilioraois perdisHsiotist <^Uu** 

^ Jeuaische Zeltschrifl, 1B09. 
t ptnahopf clava } rostrum. 
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dricis, utrinque dilatatis, prooessibusque lateralibua inagni«» ob- 
ootticiB. JtoBtrwm nniarticulatum, elongatissimum (oorporin Ion- 
gitadinem pasne aDquans), clavatum, oro triradiato. AnnuluB 
oculiger in oollum vix coarotatufl. Ai^ptndkes eejihalkoi prtml 
parU absunt: appemlioes eephalicm $€oundi parts tonuissimoD, 
rosiro longioron, novcmarticulatsD, articulis secundo tcrtioquc elon- 
gaiia : appendi4^s crpha!iea> teriii pans panic longiorea, ex decom 
oonfedo) articulis — quorum. quartus soxtusque sunt elongatissimi, 
terminalcsque quatuor prehensUes ac margine interiore serrati 
ciliatiquo— in iitroqno adsunt sexu ; appendices uiriusque paris, 
aatmnm ad tortium, iertii ad quart>um articulum, sunt gcniculaUe. 
Tufoirculus ocuUtjer iu postica annuli parte est situs. Pedes gra- 
cillimi, iriermoB, loqualos, corporo (rostro incluso) duple longioros, 
uuguibus aiixiliaribus armati sunt nuUis. Ab^men uiiiarticu- 
latum, obtuse conicumi porbrevo, vix distinguondum. 

Rhopalorhf/nrhus Krbyeri^ n. sp. 

Body linear, smooth. The rostrum is almost as long as the rest of 
the body, movably articulated to the middle of tho anterior (md of 
the oculigerous somite, slender and filiform nearly to its middle, 
whence it expands and flually narrows to its obtuse extremity ; when 
examined in profile, the convex uppo/ contour of the expanded 
portion is seen to curry two minute forwardly directed spines, tho 
one behind the other in the middle line. The mouth is situated at 
the extremity of tho rostrum and has the form of a triradiato slit, 
the three slits being so disposed that n circle described from the 
point in which they moot so as to pass through thoir free extremities 
would be by them divided into three equ^ sectors. Tho ocular 
tubercle is erect, occupies the posterior half of tho segment on which 
it is placed, and has the form of a short cylinder surmounted by a 
minute cone, the eyes being situated partly on tho cylinder and 
partly on the cone, at points corre8|M>nding, us usual, to tho extremities 
of the arms of a St, Andrew's cross. A very distinct orescontio 
suture, bounding the base of the ocular tubercle posteriorly and 
curving forwards and outwards, so that (if produced far enough) it 
would pass out just in front of the first pair of legs, divides the 
oculigerous from the first thoracic somite. 

The sephdbic appendages of the first pair are absent. Those of 
second pair are about oncii and two twds as long as the rostrum, 
with which they lie in the same horizontal line, being articulated 
one ou each side of it to the anterior end of the ooulig^us somite, 
are filiform, excessivdy slender, and composed of nino joints : the 
first joint is subglobulv, being nearly as broad as long, much broader 
than any of the succeedixig joints ; the second greatly elongated and 
slightly expanded at the apex ; the third is very short and slightly 
curved; tho fourth is greatly elongated, but not so much so os the 
aeoond; the fifth is shorter than mther of the four equal terminal 
jwts, which, together with the fifth and the distal half of the 
fourth, ore fiinged with short and very delicate cilia. Those of the 
third pair are also extremely slender, are articulated, a little 
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posteriorly and internally to the soooiid pair, to minute prooessea 
springing from the ventral arc of the oculigerons somite and meeting 
in the middle line: they are oomposed of ten joints, of which the 
ftrst is minute, the two next equal and eylindricul ; the fourth greatly 
elongated and just perceptibly expanded at the apical end ; the fifth 
short, scarcely longer than the second of the two basal joints, and 
curved ; the sixth is likewise greatly elongated, but moio expanded 
at the apex and longer than the third ; the four terminal joints are 
short, slightly decrease in length from the first to the last, which 
comes suddenly to a subacute incurved point forming a sort of claw, 
are curved, fringed on their inner and concave margins with cilia and 
minute spinulea, and capable of being coiled tightly together so as to 
form a prehensile organ. 

Both pairs of appendages ore elbowed at a short joint intercalated 
between two long ones, viz. the second pair between the second and 
fourth, the third between the fourth and sixth joints. 

In many other simeies the terminal joints of the tliird jmir of 
cephalic api>endages (ftedes acemorii) will probably he found to bo 
similarly modified as a prohonsilo organ ; on examination of 0. F, 
Muller's faithful figures of Ni/mpfton grossfpes, Fabr., in the *Zoolo- 
gia Banica would, in fact, alone suffice to show tho existence of 
such a modification in that species, oven if Krbyer t had not di^cribod 
it in his diagnoses of the genera Nymplwn and Zete$, without, how* 
ever, offering any interpretation of the structure. 

The ocdigmvua somite has its anterior margin straight, and is but 
faintly constricted in front of the eyo-tuhorcLo. 

The first tJiomcir sornile^ if its distinctness from tho oculigerons 
somite be admitted, is very short. Of the remaining somites tho 
second and third ore subequal, the former boing> if any thing, tho 
longer, *ire os perfectly cylindrical and nearly os long as, but slightly 
stouter than, tho filiform proximal moiety of the rostrum, and are 
suddenly expanded at their articular eu^, each somite presenting 
the appearance of a cylinder with a greatly trunc<ited cone affixed by 
its triinoai<^.d surface to each end. The fourth and last somite is 
scarce half the length of those that precede it, and is similarly ox* 
pandod at its anterior end only. From tho sides of tho expansions 
at tho posterior extremity of the second and third spring two some* 
what inflated outwardly directed oboonie processes, which might at 
first sight be mistaken for tho first of tho basal joints of the legs 
from their close similarity to those, but whidi are in n^al% one with 
tho somite from which they arise ; precisely similar processes carry 
the legs both of tho first and of last somite, in which, however, 
they diverge like tho arms of the letter Y. Wedged in between the 
roots of these processes of the last somite and tho posterior boundary 
of its ventral arc lies a minute obtusely conical tubercle with a large 
circular (anal) npertun^ at its extremity. This is the abdomen, a 
very evident, though rudimentary, structure in must l^cnogonida, 
»ind even biaiticulate in one species (in Xetes hugmhufi Krdyer) ; but 

» 0/>. pi. oxix. figs, 5 & 8. 

t Naturlu«t.Tidsek. 1844, pp. 108 k 110. 
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horo 80 reduced in mIkc as to lie quite invisible from above, and only 
demonstrable with difficulty from below, wbeuco it appears in ordi- 
nary [xwitions under the mioroaoope a« a convex ovoidol or heart- 
shaped plate ; it, moreover, looks downwards and slightly backwards, 
instead of upwards and backwards or directly backwards, aa it usually 
does. 

The legs are long, slender, simple, equal in length, rather more 
tliiai twice as long os the body (including the rostrum), and are com- 
posed of eight joints, temiiiiatcid by a weak slightly curved claw. 
Their three basal joints are as broad as long, equal, and almost glo- 
bular ; tlio fourth is club-shaped at the distal end ; the fifth is all 
but as long us the foui*th, and, with the remaining joints, perfectly 
filiform ; the sixth is shorter and about twice the length of the two 


last together ; these are subcqual. 

luillima. 

Length of the body (including the rostrum) 13 

„ higa 

„ „ second pair of cephalic appendiiges 10 

M >> third ,, „ ,, 12 


From the linear form of the body uiul the slendornesH of tho legs 
I condudo that my spocimon is a male — a conclusion by no means 
invalidated by tho presonce of the third pair of cephalic api>endages, 
w^ioh, being apparently invariably devidopod in both sexes tlirougb- 
out sevoi*al genera (Ai/mpfiori^ &c.), oon8e(piently possesses no value 
in tlie detormiuution of questions of sox. 

ffab. Dredged by tho writer at Port Blair, Andaman Islands, in 
26 fathoms of watt^r, at which depth the bottom was clothed wi^ a 
dense tangle of dclica1/e filamentjaw algce so closely resembling the 
animal in point of colour and form that tho latter was with difficulty 
distinguishable. 

In conclusion, I dedicate the first species of Pyonogonida hitherto 
disoovored in these seas to tho mcmor>^ of the illustrious Danish 
naturalist whose name is so indissolubly connected wdth the history 
both of tho Pyonogonida and of the lower Crustacea . — Journal of 
the Aaiaiic SSodeiy of Bengal^ vol* xlii. part 2 (1873). 

On the Devdopment of Distomum nodulosum. By 0. vok Linstow. 

The author has ascertained that Distomum noduhmm is not pro- 
duced from the Oorcaritt PUtnorhis carinad as supposed by Do Filippi, 
but from another form which was not previously known. 

To follow tho migrations of this worm the author put individuals 
frill of ova into a vase containing freshwater mollusca 
Paludina^ VhinnrbiSf Valvata, eke.). Tho Disioma were swn de- 
composed and their ova were set free. Tho first embryos were 
hatched in two or three days ; they swam about rapidly by 
means of their vibratile covering. It was in the alimentary canal 
of certain Chmtopod Annelids by which they had been swallowed 
that M. von linstow was host able to follow the first tnmsiormations 
of these larva? ; they had lost their cilia, and there was clearly to be 
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difttixiguished an anterior protuberance, which waa already visible in 
the embryo when &oe in the water. The examination of the mdi* 
luBoa (lid not ^mish coneluaive results. Most of the individuals 
oontained Coroarim ; but these belonged to several species ; so that it 
was impossible to make out which of them were derived £rom Di$- 
tomum nodulosum. However, by far the most abundant form in 
Piiludina impura was a species famished with an aouleus, and re- 
sembling D, mdulosum in the form and dimensions of its sucking- 
disks. This Cercaria is developed in sporooysts, completely destitute 
of stnicturo, but often presenting a })rotub6rance resembling that 
seen in the larvm wliich penetrated into the interior of the Annelids, 
The Bporooysts increase by transverse division ; tiioy never contain 
more than a few Corcarise, and sometimes only a single one. In the 
Paludina these Oercariic become encysted, losing their tails and at 
the same time their oculeus. which the author saw detach itself. 
Specimens of Paludina impura are found containing only sporocysts 
and free Corcorim, others which contain only encysted Ceroarim, aitd 
others, again, with all three* forms. 

The author administered the cysts to four small porch. Those 
lishos wore opened two hours afterwards ; and in two of them M. von 
Linstow discovered a certain number of young Distoma which proved 
to be JD. noduXonum, These experiments therefore scorn to prove 
that the ova of those Trematoda tall into the water, from which the 
embryos pass into MoUusoa, from which they reach the fishes without 
penetrating into an iniennodiatc host. 

A curious fact observed in this species is its presence under a difife'^ 
rent form in Acerina cernua. The author has found on the outer 
surface of the intesUne of this fish delicate cysts which, when mp* 
tnred, gave issue to young spooimens of D. nodulomm, prosenUng all 
the characters of the specues. Borne of them already posseased the 
viteDogeno and the germinogeno, the testes and the oimis^^sao. 
Ho has also found the same cysts with the same contents, tq^ether 
with free young D, nodulosa in the same state of development, in the 
intestine of Perea fluviatiltSy which they had evidently reachf^ with 
an individual of Acerina eemua. The wails of the cysts are mu^ 
more delicate than those occurring in Paludina tmpwra ; the cysts 
are also much laiger, measuring 0*4 millim. or more instead of 0*07 
millim. ; moreover the animal contained in them is much further 
advanced in development. 

The author explains in the following manner the presence of the 
parasite under these exceptional circumstances. There must be two 
modes of transport of the Cercarim into fishes. In the flrat oaset^ 
fish eats a Pdludim containing encysted Gercariffi ; the Cercariie are 
set free by tbe digestion of the cysts and attain their sexual state in 
the intestine of tbe fish. In the second ease the Acerina eemua 
eats a mollusk containing free Coroarim, or else these larvm nam 
directly into the fish. They pierce the intestizie by means ei fteir 
aculeuB and encyst themselves on the outside of tbe wall of that cagaii* 
During their course through the intestine they increase in siae, because 
they suitable nourishment there, 
l^uckart has laid down the principle that only the encysted XHelonm 
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^ transferable. M. von linstow thinks that this opinion is correct 
if we understand thereby that a state of oncystation is always neoes- 
sary before a Distommx can be developed freely in the intestine. If 
a firee Cercaria reaches its definitive host, it may continue to live there, 
but it becomes encysted . — Archiv fur Naturg, 1873, p. 1 ; Bihl, 
Univ, August 15, lH7S,Bull 8H, p.‘328. 

Manufrictured OktSHrope, By Dr. J. E. Gr/IV, F.U.fl. &c. 

There have lately been sold at a natural-history solo two or three 
specimens of the glas^rope (f/galonema) from Japan of an extra- 
ordinary thickness, made up of a very large number of siliceous 
fibrous spicules, which at the free end diverge in the most extra- 
ordinar)” manner into a bunch six or seven inches wide. The size, 
and especially the fibres being separatod fi*om each other and twisted 
in ditforent directions, so that the spiral turns did not match each 
other, excited my suspicions, which wore confirmed by tlio mass of 
black pitchy matter with which their base was covered. 

The larger specimen was made to appear the most perfect, and 
was about four inches in circumference about throo inches from the 
base. Tliis part, above the black pitchy aubstanoe, is covered with 
the usual bark for about two or three inches height. When this 
animal coat or so-called bark w^as carefully examined, it was found 
to have no real connexion with the spicules, and to be mtuie up of 
pieces of bark taken from other specimens and fixed across the bunch 
of fiilamonts, the gnwves between the pieces looking liko wrinkles. 
These specimens are evidently made for sale, probably by the same 
French taxidermist that made the specimens formerly noticed. 

I am sorry to say they found purchasers at prices which the 
separate glassy filaments of which they are composed would not have 
fetched. The larger specimens have a usual-sized specimen, partly 
denuded of its bark, attached by a block pitchy substance to its base. 

Note on esrtain Species of Phasmidm hiiherto referred to the Omus 

Bacillus. By Jaubs Woob-Masox, of Queen’s College, Oxford. 

The discovery which 1 have to announce, viz. that the true males 
of Bacillus insignis and its allies are to be sought in insects of the 
typo of Lonehodes stilpnus, Westw., Lonehodes pseudoporuSf Westw., 
Lonchodes MusseUii, Bates, dm., afibrds another instruotivo illustra- 
tion not only of the extreme imperfection of our knowlodge of this 
&miiy of Orthopterous insects, but also of the utter futility of any 
attempt satisfactorily to distribute the Ri)eoieB composing it into 
genera, until we shall be in possession of the true pairs of many 
more of the described species. 

In 1809 M. Henri de Saussure* proposed, prematurely as it turns 
out, to divide the genus Baeiltus into three subgenera — one {BaoiUus) 
for the reception of B. Bossii and its allies, another (Eamulus) for 
B, Westw,, B. earinukUuSt Sauss., and a third (Bamlim) 

for B, eumotUariSf Westw., B, ramoeuSf l^uss., fto. ; and in the first 
part of my memoir on the Fhasmidof t> I provisicmally referred to 

* MdL Orth. fasc. ii. m 111 & 112. 
t Joum. A. 8. B. 18/3, pt. U, no. 1. 
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the last-named subgonus one known and throe now species, pointing 
out that these agreed together in having the last dorsal abdomined 
segment longitudinally grooved, and mentioning, in the description 
of each species, tho presence, in the posterior border of this segment, 
of an omargination filled by a woll-devoloped supraanol plate, which 
is invariably to be found in tho females of all species of Lfonehwles. 
I have long telt convinced that the insect of which a description is 
appended was the male of my JiaciVm (Baculum) inaifjnis^ but have 
thought it bettor to wait for evidence confinnator>^ of the fact. This 
has at length reached mo from Ceylon, thanks to Mr. Hugh Novill, 
C.O.O., who has been kind enough to send ino, amongst other species of 
great interest and value, tho two sexes of an insect agreeing admirably 
with M de Haussuro’s^ descri}»tion of L. limnloporm, Westw. 

The discovery of the male of B. tWywwwill obviously also neces- 
sitate the transference of the following spocios to tho gonus Lon^ 
cMes : — Bacillm ennicularih et West. ; B. patellifer ot 

scytaU, Bates ; B. mmosfis, Hauss., B. Penthesilea Wood- 

Mas. : and 1 strongly suspect that B, Wootlwardi et scahriusculus 
will eventually have to follow them to the same genus 

Lonchodea uiaignis. 

2 . Bacillm {Baculum) msignWf Wood-Mason, Journ. A. S. B. vol. xlii. 

1873, pp. 61 & 62, pi. V. figs. 1 k 2. 

cJ . Body of excessive tenuity. Antennm perfectly filiform, 24- 
jointed, reaching nearly to tho apex of the anterior femora. Tho 
head is almost a complete nunluture of that of the female, and, in the 
specimou from which tho dimonsious given bolovi are taken, has two 
minute tubercles between the eyes, representing the well-developed 
horns of tho opposite sox. Throe dark dorsal streaks, one me^an 
and two lateral, pass along the whole longth of tho body from the head 
to tho end of the sixth abdominal segment. Both meso- and meta- 
thorax are dilated at either end, but especially at the insertion of the 
legs, and have each a raised median dorsal carina. llie six basal 
aMominal segments are slightly expanded at each and, as in spirit 
apedmons of tho female ; the seventh and eighth are shorter than tine 
preceding, subequal, and gradually widen, the former from l^e hasp 
to the apex, the latter from tho apex to tho base ; the last is sooroely 
longer than these, and cleft forrathor moro than a third of its length, 
but the sides of the deft arc so closely approximated that no hiatus 
is visible as in many other spedes ; seen from the side, tide segment 
terminates in an ohtvu^, scarcely dofiexed tip. The logs are devoid 
of all traces of the foliaoeous lobM so conspicuous in the female, but 
present the same general structure ; the intermediate femora are just 
perceptibly curved ; and the four posterior tibi® have a fbw inoon- 
spiououB spinnles towards the aptod end. 

Total length 4 in. 7i Un., ant. 16^, head 2, proth. 1|, mesoth. 12, 
metath. 11, abd. 24-f OMdOlhL, ant. legs 194-22-|-6]|»4ln., inter* 
legs 124-12 h-5«s 2 in. 6 lin., pimt. legs 154^164*4]|^d in, 

Hab. Bamagoating, Naga Hals, with tho female. Collected by 
Captain BnUer.^J^oceedinga of the Asiatic Boeisty of Bengal, dnty 
1873. 

♦ Op, cU. pp, 120 & 121. 
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XLI V . — On the HKXACTiNELL.ii).K LiTniaTiDiE gnicrally^ 

and parthularly cm the AplirocalliHtida', Auloclictyon, and 
Farrea3, together with Facts elicited from their Deciduous 
StmetareH. and Descriptions respectivelg of Three New 
JSpexdes, By TI. J, CARTER, F.ll.S. &c. 

friateaXTIL-XVII.] 

This paper wer commenced with observations on some deciduous 
specimens of the llcxactinellidco from tlie deep sea, in which 
tne influence of an absorbing process (to be mentioned here- 
after) had rendered the sexradiate spicules, on which the 
vitreous fibre had originally been deposited, again recognizable. 
It was then found necessa^ to study the Hexactincllidm and 
Lithistidse (that is, Dr. J. E. Gray’s Coralliospongia e^r parte) 
^nerally for a better understanding of this process, ana par- 
ticularly the Apkroc^llistidceyAulodictyon^ and the FarrecPy as 
it was m tlie deciduous fibre of such 8])on^s that the facts 
desdired were, if possible, to be ascertained. During this study 
much information hitherto unknown has been obtained, and 
three new species of vitnsous R}>ongeR discovered. 

I shall first, therefore, give the results of my investigations 
of Dr. Gray’s Coralliospongia <S:c., under the heads respectively 
of ^^HexactinelUdm” and Litlustidse ” — afterwards an ac- 

count of tlie specimens respectively to which I shall have to refer 
when thte spicules of the Aphrocallietidaty Auhdictnon^ and 
the Farrece in the Uvtng state have been described and I 
come to the identifying of them in the deciduous structures — 
and, lastly, a short summaiy of what those structures have 
Ann. QC Mag. N. Hist, Ser, 4. Vol, atii. 24 
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revcaloil, to,jyctlier with a description of a new apecies of 
Farrca and a n<iw genua of vitreoua sponges. 

1 must here premise that whatever vduc the contents of 
this paper may iwaaeas is all due to the unceasing exertions 
of my friend Dr. J. E. Gray to place before me all the oppor- 
tunities in his power, and afterwards to urge me to publish 
my observations. 

In 1867, Dr. J.E.fxray proposed the term ^^Coralliospongia’’ 
for a certain group of sponges Notes on the Arrangement of 
Sponges,” Proc. Zool. Soc. Lrmd. 1867, p. 505), as follows : — 

Order I. (Joralliosponcha. 

Sponge hard, coral-like. Skeleton entirely formed of 
siliceous spicuh^s ancliylosed together by siliceous matter, 
fonning a netted mass covered witli sarcode.” 

Nothing can be more appropriate, both in name and defini- 
tion, than this diagnosis. Dr. Gray liad before him in 
particular the great, stony, shallow, cxjianded, stalked, dish- 
shaped masses of Hacfylocalifx Stutchbury (P. Z. S. 

1841, p. 80), and that of MacAndroma azoi*iea described by 
himself (P. Z. S. 1859, p. 438, nl. xv.), both in the British 
Museum, and each more than a u)Ot in <liamcler. 

In 1869, Dr. Bowerbank published his Monograph of the 
Siliceous Bponges ” (P. Z. S. May and June 1869, parts i. & 
ii, pis. xxi.-xxv. & pis. iii.-*vi,), in which we find details of 
the same specimens, appearing respectively under the names of 

Dactylocali/x pumiceus ” and DacfplMxdyx MacAndrewii^^^ 

So for as the term Coralliospongia ” goes. Dr. Gray was 
right ; but the details of Lens Aldous^s fi^jurea in Dr. Bower- 
bank’s monograph show that MacAndrewm azorica might bo 
a family of tliat order, but could not be a species of J9ao- 
iytfKfflyx — tliat is to say, that the elements of Daetyhcalyx 
pumicem are those of a sexradiatc sponges while those of 
MacAndrewia azorica belong to a quaoriradiate system. {I 
call the “ quodriradiate system ” that in which the shaft of 
the spicule divides into three branches, os in the Gcodinidfie, 
more typically shown in the four-armed spicule of PocAustrefib, 
where, the arms bcin^ nearly equal in length, that which 
might be termed the ” shaft ” is often hardly distinguishable 
from the rest.) Yet Dr. Bowerbank has changed me name 
of “ MacAndrewia azorica ” to Dactylocalyx MacAndrawHy^ 
thus erring both in ^uping and nomenclature. 

At the same time Dr. Bowerbank has distinctly aho^ in 
his figures, although he has not recognized the fact in his 
descriptions, that there are two systems, and that while scatra- 
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diate spiculea characterize onc^ a trifid branching of the shaft 
or quadriradiate form cl)aracterizcs tlie other tystem. 

in 1868, Prof. Wyvillo Thomson’s classification of these 
^nges appeared under the name of Vitrea.” to which Prof. 
Thomson added what L)r. Gray had excluded from his Coral- 
liospongia, viz. the sarcospiculous Ilexactinellidce {ex. gr. 
Uyahnevm &c.) — that is, the Ilcxactincllidse which axe not 
yitreous (Annals, vol. i. p. 119, Feb. 1868). 

But in his fifth genus Prof. Thomson also includes the two 
species mentioned under the head of Dactylocalyx^^ viz. 

Dactyhcalyx 2 >umir,ea ?], Stutchbury, and Ddcty-- 

locahfx azorica^ ^MajoAndrewla azorica^ Gray. (Sex*, 

also J^of. Wyvillc 'f’homson’s genus 4,” Pliil. Trans. 1869, 
pt. IT. p. 713.) 

At length, in 1S70, the results of Schmidt’s examination of 
the dcep-sca sponges sent to him from Aintn-ica were publislied 
(‘ GrundzttgC/ cinor Spongicnfanim des atlantisclien Gebietes 
in which the two systems aie respectively recognized under 
the heads of Ilexactinellida^ ” and ^^Lithistidjo ’ — the former 
for the sexradiate, and the latter for the triradiate type, our 
quadriradiate system. The result of this examination shows 
plainly how much more Schmidt would have done with these 
systems with more time and more material at his disposal. 

I had noticed this distinction liefore seeing Schmicit’s work, 
in my Fossil Spicules of the Greensand ” (Annals, vol. vii. 
PP;. 118. Feb. 1871), where, instead of the term ^^tri- 
radiate,’’ Phaa proposed ternate ’’ &c. ; but without reference 
to this in particular, it will be easily seen that if wc are to 
call those sponges Ae^actinellid whose central canal at one 
point consists of six arras, the other group, whose central 
canal at one point consists of four arms (viz. that of the 
shaft and its three branches together), should bo termed 
^uodWradiate ” to be consistent. The term “ triradiate ” 
does not suffice for the latter, which must be either “ quadri- 
radiate ” or, as I had before proposed, ternate ” or trifid.” 

^ Then, again, if we adopt ternate ” or “ trifi^d,” to be con- 
sistent we must change hexactinellid ” to quinate ” or 
qumqtiefid for in the larger-headed spicules of the Uexaoti- 
netlidas the snaft is often so marked that wc have to describe 
it under this term, while tlu*. minute sexradiate spicules being 
fot the most part ^^aearmed, no other term can be used for 
them than sexradiate,” 

I have endeavoured to show that in the development of a 
sponge-spicule which is not cquiradiate, the pnmanr form 
is a strai^t line, from whose central canal branches are 
sukeequmtly given off to form the rest of the 8|ictde proper 
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(Annals, vo], ix. p. 430, pL xxii. fig, 16, June 1872). The 
oniamcntal parts, such as tt]nne« &c., although no doubt 
in the original design, are not attended by any alteration in 
the central canal, and therefore do not ])clong to the spicule 
propery I call the “ 8j)icule })ro}ier ” that fundainentnl fivrm 
which is marked out by the central canal and its branches ; and 
these do not run into th(‘ ornamental portions. 

But whatever may be the tiTins finally adopted for the 
spieular systems of the Tlexaetinelliilsc and Lithishda* resiiec- 
tiv(‘ly, it is jiericctly evident that in the grouping of these 
sponges we cannot include tli<‘ savcospicnlous Hexaetinclli<l«e, 
VIZ. Jlyalonema <S:c., under either of the terms Corallio- 
apemgia’^ or Vitrea while the name ^Mlexactincllidas 
refers lather to the elcunents than to the general character of 
these sponges. 

All sponges liegiu their dcvelojiment from the ovum in the 
form of a sarcodic embryo ; after wliicli come the spicules, 
and lastly th(* fibre, which eonv(M*ts the skelcton-spiculcs into 
an axis, whether this fibre be vitreous or homy. Hence, aa 
tlic sarcodic precedes the vitreous state, the latter would rank 
as a 8up(^rior development to that of the sarcospiculous Ucx- 
actinellidte, in which the Barcode never passes into either horny 
or vitreous fibre, but remains simply hardened and amorphous. 
So it seems to me desirable that we should discard this 
order” altogether, and distribute the groups of the Hexacti- 
iiellid© among the divisions of the Hpongiadm in accordance 
with what I liave proposed in the footnote^ to my paper on 
the points of distinction lietwcen the Hpongiadje and Foramini- 
fera (Annals, voL xi. pp. 365-356, May 1873). 

To understand this suggestion, however, it is necessary to 

£ remise that the vitreous fibre of the Ilexactinellidte is merely 
omy fibre silicified, and that the spicules of the si>ecies arc 
imliedded in this, after the same manner respectively as they 
are imbedded in the fibre of sponges generally. 1 iiis being 
the fact, we mi^ht expect to find certain HexactincUidee with 
their spicules all confined to the interior of the silicified fibre, 
as the spicules in the homy fibre of my third division, via. tlie 
Chalinidao ” — then that the fibre in another group of the 
Hexactincllidai is more or less echinated with spicules in 
addition to those contained in the interior, as in my fourth 
division, viz. the Armates ” — or the ^iciues supported by 
amorjihous sarcode alone, as in the fifth division, via. the 
Benierin®,” wherein, too, would come our qmtdxiradiate 
^stem, or Shmidt’s “ Lithistid®,” in which 1 think the 
filigreed terminations of the arms interlocking with each other, 
rather than the presence of vitreous fibre, chiefly bind the 
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whole structure together; for, iud<‘cd, if divested of this filigrecd 
dcvolopmcnt, as is the, ease with the surface-spicules of Dcicty- 
hcalyx Bowirhankii^ Joliiison (which are simply trifid^headed 
shafts with the shaft proiecting internally and the trifid heads 
horizontally), they would be reduced to the state of similar 
spicules in the Ge^odinida* and in Puc/mstreUa (tliat is, held 
together only by the amorphous sarcode of the dermis), and 
would thus form a group in my fifth division. 

We shall set* by-and-by that, while the glassy skeleton of 
the Ilcxactincllidm is formed by a vitrificatiim of the sareodc 
or homy film*, tliat of tlie Lithistidie is formed by a vitrified 
extension of tlie spicule. 

Assuming this, T shall for the present give lists respec- 
tively of tlie Ilexactincllida* and Lituistidm which have already 
been described, gi’ouping them, a<‘cording to the best of my 
judgment, as their cliaracters seem to indicate, and following 
each by a short commentary. After which I shall take the 
branched tube-net sponges (that is, the Aphrocallistidai, in 
which wo must include Farrea and Aidodlctyoa) for the special 
subject of this paper, returning to the other groups for more 
detailed de«cri])ti()n at a future time* when it may be more con- 
venient. 1 shall also, for the present, use the terms ‘Sex- 
rii^atc” for the Ilcxactincllidm, and quadriradiale” for the 
Lithistidai. 

As the s})icule of the Hexactinellidm and Lilhistida* is, like 
thafof all other sponges, developed from a single point or 
minute cell, which, by linear extension, become# the central 
c.«nal on wiiich the vitreous layers of the spicule arc sub- 
sequently built, wc find that in the Ilcxactinelndie tlie spicules 
* arc produced by a more or less uniform radiation from the 
central cell imviediately ; while in the Lithistida?' the spicules 
are formed by a more or less uniform triradiation subsequently^ 
or from one extremitjr of tlie primary cell after it has un- 
dergone linear extension,— that is, that tliis half of the sliaft 
is transformed into three arms, and that, too, probably com- 
mencing a liltle beyond the central cell, as an inflation of the 
shall, OTOu just below the head, leaving a kind of nock or more 
constiicted fxirtion, would seem to indicate. (See especially the 
large tritid spicules of the Geodinidm &c.) 

With reference to the llcxactincUidss, it is also necessary to 
premise that tliere ore here, as in most of the Spongiadfe, large 
spicules which are only concerned in the formation of the sup- 
porting structure or skeleton, which we shall term skeleton- 
spirules,” and minute spiemes which lx*Iong entirely to the 
sarcodc, which will be termed flesh-spiculcs”— -also that the 
latter here often afford a valuable character in conjunction with 
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others for specific distinction : but while the former remain 
under all circumstances in the dried Bpecimen, the latter, unless 
accidentally included in the material which binds topjether the 
large spicules (a very rare occurrence), will, if the sarcodc has 
passed into dissolution before the specimen is taken up for 
preservation, inevitably fall through the reticulated structure 
of tlic skeleton, as small pebbles through the meshes of a 
fishiwg-nct. TIcncc the distinguishing character furnished by 
the minute or tiesh-spicuhs will be lost or retained as the case 
may be; while, as some sponges have no minute spicule, 
its absence then must be determined by the presence of the 
Barcode, since if the sarcodc be preserved tlie minute spi- 
cule will be in it if tht^re be one, and if not the contrary. 
Thus it should be remembered that a sponge possessing the 
fiesh-spiculc in the natural state may not have it in llie aru‘d 
one, and that thisrcmaik applu^s to the Hpongiadue generally. 

So far, all the Ilexactinellidac; that have been made known 
possess a minute or ficsh-spiculc in th(5 form of a “ rosette,” 
which may be defined to be an eqniarmed, sexradiato spicule, 
from the ends of whoso amis respectively proceed a certain 
number of rays which, although the same on each arm of tin* 
specimen, may vary in form, numlier, and arrangement with 
tlie species, but always ptqjecf from the ends of the aims, which 
corresponding to tlie six sides of a cube, the whole, when tlie 
spicule is perfect, forms a more or less spherical rosette. 

The term ‘‘rosette” first appears lu Dr. Bowerbamk’a 
‘ British Sp#ngiada; ’ (vol. ii. p, lb9&c,), as indirectly applied 
to a globular group of incquianchorate spicules well delineated 
in his plate xviii. fig. 297 (vol. i., op, cit,) as illustrations of 
an EBveria (Ilymeniacidvn lingua ^ B.). These are also flesh-' 
spicules. Then Prof, l^homsoii, in describing Aiikonetna 

Depths of the Sea,’ p. 428), dire(‘tly applies the term to the 
flesh-spicnles of this sexradiato sriongc. 1 now intend to 
ap])Iy it generally to the flesh-spicules of the HexactinelUdse 
wJiich ]) 0 RSC 8 » this form, designating it accctrding to its 
Jiffcreiues in a way which J hope will bt* found less oppressive 
to th(’ memoiy\ and therefore more practicable, than Dr. 
liowerbank’s “ Terminology',” 

As Ixdbre stated, we find in most sponges two distinct classes 
of sjiieules, viz. those which belong to me skeleton (skeleton- 
spicules) and those which belong to the sarcode (flesh-^ 
spicules). The skeleton-spicules sooner or later are all involved 
in the formation of this structure, while an enclosure of the 
latter is an exception so rare thot tlie flesli-spiculo mw be said 
never to become united to the skeleton-structure. Ilowev^ 
remarkable it may be that the flesh-spiculos should be intti- 
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inately mixed up with the skeleton-spicules of the sponge 
without ever being taken into the structure of the latter, such, 
is the case. 

Among the vitreous Ilexactinellidaj, however, there is a 
scxradiatc spicule of the skeleton-structure so minute and so 
plentiful that it might easily pass for a “ rosette,” were it not 
for the following diftercnccs^ viz. that it never goes beyond the 
Htmple or first sexradiate division (that is, where the distin- 
guishing form of the rosette, viz. the rays, commence), and is 
always more or leas involved in or cemented to the vitreous 
skeleton (lU. XII 1. fig. 1). Thus it often appears in AphroenU 
listes Boaujvi and in the Farrm^ as will hereafter be seen, 
where, although essentially a skidcton-spicule, it is so much 
smaller than that which formeil tlie basis of the original fibre 
that I cannot help viewing it as an afterformatiou.” Be 
this as it may, it is so mixed up with the rosette in Farrea 
infmdibuUformis^ one of the new sjhxucs ” to be described 
hereafter, that it is desirable to notice the existence of such a 
spicule in order that it may not be confounded witli tlie 
rosettes ill any scxradiatc sinuigc, besides those mentioned, in 
which it may be found to occur (PI. XV IT. figs. 2-4). 

From this wc pass to a consideration of the rosette ” 
itself (in connexion with our illustrations), wdiieli is ebscntially 
a flesh-spicule of the kind above mentioned, but of course 
subiect to modifications. 

The simph‘st form appeal’s to be that in which the six 
arms are Imxy and re.spectively terminated hy twy divergent 
jwinted rays (PI. XIII. fig. 2) ; or the arms may lie short witli 
dual rays (fig. 8) ; or the anus short with a variable plurality 
of the same kind of rays (fig. 4). 

(Here it should be noticed that, for the sake of iicrspicuity, 
the fifth and sixth arms (fig. 2, c. c) — ^that is, the tliirdf axis — 
will not be introduced in the illustrations after fig. 2.) 

Then the dual ray may be straight and caiiitate, wlicu we 
get the form fig, 5, where the spines of the hmd are few and 
(fig. 5, i, c) ; or the arms, still short, may Imvc straight 
caj[ntate rays m variable plurality (fig. 6), where the spines of 
the head are short and numerous (fig. 6, a, 1 ) ; or the arms may 
be long with the same kind of rays (fig. 7) ; or the arms variable 
in length in diffeient rosettes, and furnished witli a multitude 
of straight capitate rays of unequal length in the same group 
(figs. 8 & 16) the nappiform variety. Here the ends of the 
arm also are conically inflated and provided with tubercles, 
each of whicli supports a ray. 

Or the rays may be sigmoid, capitate, and arranged e» 
Jhur^e lis expanded generally (fig. 9) ; or tnc same sp 
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lie contrcujttMl below aud only expanded above (fig* 10) ; or 
eigmoidj clavate, capitate, and toothed outwanlly, with the 
lower ihiid or inward cinwe of the ray dimiriirflied to almost 
nothing* arranged en fieurnMts (fig, 11, h) j or si^oid 
and witliout head, subulate, with Hexed extremity diminishing 
to almost nothing in the lower third or inward curve, also 
arranged en feur^de-lis (figs. 12 & 16): — the pappiform 
rosette with flexed ray. Here, too, the ends of tlie arme arc 
couically intiated and tubereled for the supjiort of the rays 
generally, ending on the summit in a straight coarse spine 
(fig. 16, e). 'riie low(‘st portion of the ray being stouter than 
that which follows it, is frequently left attached to the end 
of the ami both here and in the foregoing fomi, os shown in 
fig. 1 5, rf. 

'I'heii there is the rosette with elongated axis, shaft-like 
and straight spines or rays, sometimes jiointed, sometimes 
capitate (figs. 17 & IH), sparsely associated with the globular 
forms (figs. 6 & 7) which characterize AphrocalUstes liocageiy 
and which, with fig, 19 from Aplirocallistee f/eatrix, whose 
spines are also sumt'times capitate, appear to be the transi- 
tional forms between the globular rosette on the one hand 
and the large spined sliaft (lig, 20) peculiar to AphrocalUstee 
beatrix on the other, the globular form lacing altogether 
absent in the latter. 

Also the birotulatc spicule (fig. 21), consisting of a straight 
flubspined shaft with eight separate recurved blades, which 
is the fiesh-spicule of Hyaloncma &c., but not unfrequently 
assumes the sexradiatc lorm (fig. 22), when it becomes a 
“ rosette,’’ Thesre is also a four-armed variety, so tliat tho 
birotulate spicule may be said to be two-, and occasionally 
four- or six-headcd ; while three similar forms occur in 
ITgalonema oti which there are no heads, but where the 
ends (and sometimes the whole surface) an* cx>vered with thick 
sliort vertical spines, (Hoe Ur, Bowerbank’s Brit, Spongiad«e, 
vol. 1 . pi. vi, figs. 153-167.) 

Lastly, as regards varieties of the “ globular rosette,” the 
rays are sometimes once-branched (fig. 13) ; sometimes the 
head of the ray is echinatod generally with spines (fig. 18, a) ; 
in others the anm alone have become enveloped by a globular 
vitreous mass (figs. 23 & 24), which seems to be tlie transi-^ 
tional state to the stellate and siliceous ball of the Geodinidss 
&c., also flesh-spicules. There are. again, many slight raodifi-^ 
cations of the illustrations themselves, but fundamentally no 
more distinct forms in the Hexactinellidfti that have as yet been 
brought to noti<^e than those above described and delineatedL 

As regards size, there is of course not only a differeneo 
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between the young and the fully diiveloped rosette in the 
same sptHMes, but the size difh'rs with the form of the rosette 
and in different speiimms. The largest I have met \\rth 
are in a fragment of Evplectella (utperc/illum dredged up on 
board H.M.n. ^ Poroupiuc.’ Here the form represented in 
%• is 2(5*‘()(K)Othrt inch iu diameter, while in thtj sp(*oimcns 
from the Philippine Islands it hardly exceeds 2()-fiOOOths. 
The panpiform rosett(‘ with straight capitab^ rays (fig. 8) is 
the smallest form ; and this averages iu its largest size about 
8-6000ths. 

Subject to such differenees iu size, it would of course have 
been impossible for me to draw all tli(‘ illustrations which I 
have given uj)on tlie same scale ; and therefore, to r(‘pr(‘seut 
their respective peculiarities, they arc for the most part all 
drawn oi the same size. 

liet us now proceed to a list of the Ilexactinellidoi ; and as 
it would Iw confusing to add to each sj)ecie8 the place where 
it has originally been described and illustrated in the list 
itself, this will be given in a footnote,” to which the reader 
may refer if necessary. Also, for the same reason, the short 
commentarv on the species contained in the list will be given 
subsequently. 

HezactiuellidsB 

General character, Spicules develojjed upon a soxradiatc 
division of the central canal, hold together by silicilied fibre 
or amor|)hous sarc<;de, forming a reticulalexl structure whose 
interspaces ore more or less polyhedral. 

BpIOULSS UKLl) TOOBTHSR BT SIT.lOlFIKt) TIBEK. 

Species massive, ewcavated, shallow. 

Rosette or flovsh-spicule many-rayed ; of equal length, 
straight, capitate, sometimes only pointed (PI. Xlll. figs. 4 
&(S). 

Dw^ylooalyx pumiceiis^ Stutchbury. Barbndoes. (1) 
— pumiceaj Gra^. Malacca. (2) 

Jphiteon panicea^ Valenciennes. l\)rto Eico. (8) 

* Alhrfvioiions, P. Z. S., ‘ Procoedinge of the Zoological flocioty ol 
i 40 ndon.’ Annals, ‘ Annals and Marine of Natural History.’ M. M. J., 
^Monthly Microscof^ Journal.* B.M.» British Mustuun. Atlantisch. 
Spongionf., ^ Grundsiige einor Spongienfauna dos atlontischen Gehiotos.’ 

1. EM. 1841, P.Z. S. p. 86; and 1800, p. 77,pl.iii.%. l,Bk, 

% EM. 1807, P. Z. H. p. 500, pi. xxvii. ng. 2, vB&IphUetm IngaUi, Rk, , 
P. Z. 8. 1800, p. 831, pi. xxui. figs. 1- 3. 

3. Mus. Jiwlin dos Plantes, Paria P. Z. H. 1800, p. 324, pi. xxii. fig. 1 . 
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RoHctte many-raycd : rays of equal length, straight, capitate 
(figR. 6 & 7), or with multiUiclinoufl rayw of unequal length, 
straight, and capitate, pappiform (ligs. 8& 16) ; or cxjcia- 
sionmly of the first kina oncc-hrnnched (tig* 13) ; or occa- 
sionally with echinated lieads (fig. 13, a). 

Daciylocaiyx snlglohosa^ Gray. Malacca. (4) 

Rosette many-rwed : rays of equal length, capitate, flexed, 
and grou])ed en Jicur^deMs (fig. 10) ; or occasionally with 
straight and capitate rays. 

Myliusia calloryathrs^ Gray. West Indies, (o) 

4. B.M. 1807, 1\ Z. S. p fiOtt, pi. xwii. fig. 1, ** InhUtiM 
Bk, P. Z. 8 1H09, p. (120, pi. xxii. ngs. 10- J2. 

6. B.M. ISoO, 1\ Z. n. p. 4H0, (Kaxliata) pi, xvi., » Iphiteon caUo^ 
cyathes^ Hk. P. Z. 8. lH(in, p pi. xxiii, %pi. 4-7. 

0. B.M. 1800, V. Z. 8. p. pi. XXV. %. 1. 

7. Trans. Zool. Hoc. vol. lii. p. 20;f, pi xin. 

8. B.M. P. Z. H. p, 114, (liadiata) pi. xi. ; Annals, 1808, vol i. 

p. 123^ WyvlUe Thomson, ^Iphiteon bcatriif lik. P. Z. H. IHOO, p. 326, 
pL XXI. figs. 2-4. 

9. B.^r. (iuart, Joum. Microscop. Sc. vol. x. n.s. (No. xxxvii.), p. 4, 
pi, i. (1870); Schmidt, Atlanti^ch. Sponricnl*. 1870, p. 17, pL iL figs. 
1, 11, 12 ; Kent, M. M. J. 1870, NoT.,p. 218, pi. l\v. %«. ^xo» 

10. Atlantiwdi, Hpongienf. 1870, p. 13, pi. u. tigs, l-d ; Kent, M. M. J. 
1870, Nov., p. 247, pi. lx\. figs. 2-7. 

11. B.M. M. M, J. 1870, Nov. p. 249, pi Ixiv. figs. 18-26. 

12. P. Z. S. 3809, p. 339, pi, xxiv. figs. 1-7 ; Owon, Trans. Linn. Hoc. 
vol xxii. p, 121, pL xxi. li^, H &9. 

13. Atlaiitisch. Hpungionf. 1870, p. 16, pi. i. figs. 13-20, & pi. ii, fig, 10. 

14. BM. 1873. Vidi>po8teil. ^ ^ ^ r 

16, Atlantiscb. Spongienf 1870, p. 16, pi. i. liga. 7-12. 

10. M, M, J. 1870, Nov. p. 246, |S, Ixiv. figs. 1-0; Wyville Thomson, 
< Depths of the Sea,’ J 873, p. 420. 

It B.M. Annals, 1872, vol x. p. 112. 

18. Atlantiaoh. Hpongienf. 1870, p. 14,pl. i.figs. 1 45. 

19. ilM. Annals, 1872, vol ix. p. 414, pi. xxl 

20. B.M. Annals, 1872, yol x. p. 137. 

21. Mlepths of the Sea,* Wyville Thomson, 1873, p. 419. 

22. Query ei Cfainiard, ^Vuyogo de TAstrolalM*,' 1833, p, 802, Atlas 
(Zoophytes) pi xxvi. fig. 3, «k/. Gray, P. Z. H. 1807, pi xxviii. fig. 1 ; 
Wy\ille Thomson, Annals, 1808, vol i. p. 131, pi U, fig. 2, 

23. Gray. P. Z. 8. ]8({7, pL xxviii, fig. 2 ; Wyville ThomsorL Annals, 

1808, P*li»,pl.iv. fig. 1. o .7 'I ^ 

24. B.M. P, Z. 8. 18;j6, p. 06, as 27. mirabilk, 1867, p. 270. 

26. B.M. P. Z. S. 1804, p. 206, pi xxii. 

20. Phil Trans, 1809, p. 701, pis. Ixvii.-kxi. 

27. M. M. J. 1809, June, vol i, p. 307. American Naturalist, 1871, 
vol iv. p. 17. 

28. B,M. M. M. J. 1870, Nov., p. 243, pL bdii. figs. 2-14. 

20. B.M. Annala, 1872, vol x. p. 110. 

30. B.M. Annals, 1873, vol xi. p. 276. 

31. Trans. Linn. Hoc. 1867, vol. xxii. p. 117, pi, xxi. figs. t-7. 
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Rosette mariy-raycd ; rays of eqnal Icngth^straight, capitate 
(fig. 6). 

Myliusia Qrayi^ Bowcrbank* St. Vincent. (6) 

SjiccieB tubular, tinbranched, closest at the extremity. 

Rosette luany-rayod : rays of equal Itingth, sigmoid, clavate, 
and dentate outwards, claw-shn]x*d, flexed and groiijied enfmr^ 
deMd (fig. 11, a, J) ; or with rays of equal length, straight and 
pointed (fig. 4) ; or occasionally with straight rays, f(*w, and 
terminated by three or more spines at the free ends laterally 

(%• 

Provided with long anchoring-epicules of two kinds, viz. 
smooth and splnifcrous ; the latter tenninaiing in an inflated 
head with several recurved spines arranged uniformly all round 
(PL XIV. fig. 5), or on one side of the head only (fig. 4) ; ter- 
mination of tiie smooth spicule unknown. 

Evplectella aspm'gillumy Owen. Philippines. (7) 

Spectes Udmlar, hramhed ; hratichea closed at their free extremities ; 
wall thick, formed ofjwlyhedrally reticulated fibre. Possessing 
a scopidine shaft. 

Rosette {small) with elongated shaft-like axis, many-rayed : 
rays sti'aiglit, pointed or cajiitate, thcun-like, chiefly situated 
in the middle and at the tenninations of the shaft, arranged 
more or less verticillately (fig. 19); or [large) with mierosplncd 
^ rays slightly curved and not capitate (fig. 20). 

ScopuHne shaft headed with fi>ur rays of equal length, 
slightly everted, microspined, and terminating in small glo- 
bular hea^ (PL XV. fig. 2). 

AphrocalHstcs bcatrixj (rray. Malacca. (8) 

Rosette many-rayed : rays of equal length, straight, capitate 
(figs, 6 & 7) ; or with long shaft-like axis, like that of tlic ^ 
small'' form in A. beatriXy with or without heads (figs. 17 
& 18 ). 

Scopulinc shaft headed with four rays of equal length, flexed 
outwards en fiear^oAis^ microspined, and each terminating in 
a large conical end (PL XV. fig. 1). 

AphrocalHstes Bocagei^ Wright. Portugal. (0) 

? Equal in the young form to Lanugindla papa^ Hrfimidt. (10) 

Hpe/des tubular, branched; branches dosed (?) at the free extremities; 
wall thin, formed of a single layer of subre^^tanmlar latiicedike 
fibre. Possessing a spino-e(fpilate or imbrclhdike headed shaft. 

Rosette many-rayed; rays of equal length, sigmoid, capitate, 
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slightly flexed outwards, and groui>ed en fleur-deMs (figs. 9 

& 10 ). 

UmbrclIa-like headed shaft of two kinds, vis?, one with 
large head and many small cireuinferential 8f)ines (PL XV. 
fig. 4), and the other with small licad and few long spines; 
the latter microspinod on the inner asjK'Ct (llg. *0) ; each form 
flatly convex, or uinbouatc, and both j)assing into each other 
by gradational vaiieties. 

Aulodictyon Woodwardiiy Kent. Portugal. (11) 

tSpedes tiihular, branched ; branches open and slifjhtly ea^mnded at 
the free extremities ; wall very only one layer thick, 

Farrea occoy Ilowerbank. Seychelles, &c. (12) 

Note. All that is known of this species is tJiat its skeleton 
is thin, tubular, branched, and coinnosed of subrectangular 
lattice-like fibre, only one layer thicK. Deciduous skeletons 
alone havti as yet been found. (See an account, with illiisti*a- 
tioiifl, of what spicules have been discovered in the deciduous 
fragments, further on.) 

The same: imsming hoOi a scopuUne and an umbrella^like headed 

shaft. 

ttosette many-rayed : rays of equal length, sigmoid, capitate, 
flexed en fleur^le-l is (Atlanlisch. S|K>ngienf. Taf. i. fig. 19). 

Scopnline shaft h(*aded with several attenuat(*,d pointed rays, 
slightlv divergent, brush-like {ib. Taf. i, fig. 18). 

Umbndla-hkc headed spino-capitatc? spicule consisting of a 
straight shaft witli convex head spined at the circumterenoe 
(»6. Taf. Lfig. 20). 

Farrea fecundoy Scluuidt. Florida, Cuba. (13) 

Species infundibuliform ; wall comjmmded of subrectanytdar lattice-- 
likCf overrun by den dritiCj Ivranchedy a mstonming fibre, Tossees- 
iny the rositte mily. 

Rosette inany-rayed ; rays of equal lengih, sigmoid, capitate, 
expanded and iirnuigcd cn fieur-de-‘fis (PL XIII. fig. 9, & 
PL XVII. fig. 4). 

Farrea infundihularisj Carter, n. sp. Caribbean Sea. (14) 

Spedes stalked^ diedwtomoushj branching ; branches tenmnaHi/ty in 
oviform headSf each with a terminal aperture^ 

Rosette many-rayed ; rays of etpial length, ati*aighi, capitate 
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(fig. 6) ; or rays multitudmous, of unccjual length, without 
heads, flexed outwards and arranged en fieur-deAU ; pappiform 
(figs. 12 & 16). 

Sympagella nux^ Schmidt. J^lorida. (15) 

SrrcuLBH iruti) tooktiieu hy amobphotts saecodb. 
sesgilff vasiform^ deephj excavated, jmeemryj a rosette. 

Rosette many-rayed; rays of unequal length, straight, 
capitate (fig. 6). 

Askonema seUibalensey Kent. Portugal. (16) 

Species stalked^ geddei -shaped. 

Rosette few- or niany-rayed : rays few, of iHpial l(mgth, 
straight and pointed (fig. 2) ; or multItudinouH, of unequal 
length, straight and capitate: pappiform (figs. 8 & 16). 

Craferomorpha Meycriy Cray. Cebu, Philippines. (17) 
Species sessile, sac-shaped. 

Rosette many-ray('d ; rays multitudinous, of utietjunl length, 
straight, and capitate; pappiform (Atlantisch. Spongienf. 
Taf. i. fig. 6). 

UoUenia Pourtalesiiy Schmidt. Florida. (18) 

Species oblong, excavated, provided with andwring^phules. 

Rosette few- or many-rayed : rays few, of equals length, 
straight, and pointed (fig. 3), or spino-capitate (fig. 6) ; or mul- 
titudxuous, of unequal length, without heads, flexed outwards 
and arranged enfleur-de-lis ; pappiform (figs. 12 & J 6) : or some- 
times many-rayed with rays straight and capitate (fig. 6). 

Anchonng-spiculcs all smooth, stout, and terminating re- 
S|)ectively in heads fonned of four equally stout recurved spines 
qr hooks (^Annals,’ 1872, vol. ix.pl. xxi. fig. 7,&c,). 

Roaadla antaxcticay Carter. Antarctic Sea. (19) 

— — pkiKppinemis^my. Pliilippinoa. (20) 

•i)elatay Wy, Thomson. South side of Faroe 

Islands. (21) 

Spedes ttdnUar, unbranched, closed at ^e extremity. 

Rosette the same as in Euplectella aspergiUtm. 

Halrodictycm speciomrnyVfy.Thm Moluccas. (22) 

— . corhiculay Wy. Thomson. — ? (28) 
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Speeiet solUl, not ejetavated, provided with anfhoring~$pmde$ and a 
JUnlt^s^icule, which i$ hiroiulate, 

Birotulat<> spicule consisting of a straight subspincd shaft 
terminated at each end by eight separate recurved blades 
(fig. 21) ; or sometimes four- and six-armed, with as many 
heads, thus assuming the form of a rosette (fig. 22) j or without 
heads, and covered throughout or at the extremities witli a 
number of short vertical spines. 

Anehoring-spieules of two kinds, viz. smooth and 8|>ini- 
ferous, twisted into the form of a cord which runs through the 
head. Fiee terminations of the spicules unknown. 

Hyalo>iema Fiieholdiiy Gray. Japan. (24) 

Itisitanicum^ fJocage. Portugal. (2/>) 

Species mare or Jess ghlmlar^ excaimted^ provided with apehoring^ 
spicuhn^ md characterized hy the hiroiulate Jlcsh^spicide above 
mentioned. 

Anchoring-spicules of two kinds, viz. smooth and spini- 
ferous, the latter terminating at its free extremity in a recurved 
<Ioublc hook ; termination of the former unknown. 

TTolten ia CarpentcrijWy, Thomson. Sea souil i of Fttpoe 
Islands. (20) 

Pheronoma Annoe^ Leidy. Santa Cim. (27) 

Gmyt, Kent. Portugal. (28) 

Meyer ina clavifonnisj Gray. Cebu, Philippines, (29) 

SpeHes posaeMing the hiroUdate flesh-4tpieule in which the termintttionM 
of both hinds of anchoriny-splmles are known. 

Free termination of spiniferous anchoring-spicule much the 
same as that above mentioned ; termination of the smooth 
anchoring-spicule consisting of a double liook or arm, opposite, 
compressed, slightly recurved, and twice the size of the head 
of the spiniferous form (PI. XIV. fig. 2). 

Labaria hemisphcerica^ Gray. Cebu, Philippines, (30) 
Spicules held tooether ie oxe past BrvirBCFiED itbbe akd nr tub 

OTHER BT AMORPHOUS flABOOBE. 

Species tulmlar^ wnbranched^ closed at the extremity o 

Body sarcospiculouB ; lid vitreous. Provided witfi two kinds 
of anchoring-spicules and two forms of rosettes, the same as 
those of FAipUctella aapergiUumo 

EuplectsUa cuesmar^ Owen, Be^aheUes. (81) 
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Short Commentary on the IlEXAfTiNELLio^. 

Afl considerable difierenrc exists between the older and 
youngest portions of the vitreous Hexactinellidie, it is necessary 
for specific distinction that fragments from both sliould be ex- 
amined — first in their natural state, and then after boiling for 
a few moments in nitric «acid or liquor potassa*; while the 
minute spicules of tljc sareode, viz. the rosettes &c., which 
come off in the boiling, should, with any minute fragments of 
the skeleton that may remain, be well washed, dried, and 
mounted in Canada balsam for examination with a higher 
power. 

Tlie cliief difference in structure between Dachjlocalyx 
j)umiceu8y Htulclibuiy, and the following specimen, viz. I), 
pumiceaj Gray, is that the latter is cliarged. esjiecially 
towards the suiface, with long linear spicules (<<lender, fusi- 
form, slightly inflated and spined for some distance at each 
end), while there are none to lie seen in D, pumiceim. 

I say ^^nono” advisedly, because T liavo repeatedly souglit 
for them in the type 8iK‘Cimcn of i>. purniceus without success. 
Boiling in nitric acid completely frees D, jmmiccuH and />. 

from the ros('tt(', binausc tin* rosette belongs entirely 
to the sareode; but the long acerate siucule, although it also 
appears to be isolated, is retainexl in the lattt*r by its bent 
position in the vitreous structure, thus fixing it there by its 
elasticity ; so that, if these spicules had been cijually common 
in D. punneeua^ S., eac*h fragment should coiitaiu portions of 
tliom, as in I), nunneea^ G. Had not Dr. Bowerbank figured 
the central (ana thus unmeaning) jiortion of one in his illus- 
trations of the type specimen of D. piimiceus {L c.) without the 
most distant allusion to such spicules in his description, 1 
should not have thought it neccssaiy to write so mucli 
atout it : as it is, 1 am compelled to the conclusion not only 
that such a spicule does not exist in D. pumiems^ but that 
I)r* Bowerbank has, as in other instances, introduced it as part 
of the illustrations of this species by mistake (to wit, the 
surface-spicule of MacAndrewia azorica with his illustration 
of Mylimia calhcj/athesj P. Z. S. 1889, pi. xxiii. fig. 6). 

Independently, however, of this difference (and tlie rosette, 
whfoh, although alike in other respects, is a little more robust 
in D. wmiem than in D. j}\miceu9) j I find it so impossible, 
either m the general form of the specimens of these two sponges 
or in their reticulated structure respectively, to see the self- 
evident facts which should determine a specific distinction, 
that I can hardly consider them varieties, much less different 
species, as &>werbank has made them. 
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With reference to Dr. Bowerbank’s fancied differences, on 
which he states (P. Z. S. 1869, p. 333) that Dr. Gray is in 
error in idmtifyingDactylocalifxpimtceus with /?• pmnicea 
//i§ra&’, Bk., b^ause none of the singular and 
beautiful forms of spicula which 1 have obtained from the 
tyj>e specimen of 1). and have figured in plate iii., 

part i., are to be found in the tissues of the type specimen of 
/. Ingalh\^^ it unfortunately happens that tigs. 9 & 10 of 
these singular and beautiful forms ” belong to quite a dif- 
ferent order of sponges, viz. to PavhaatreJla ahyssij Silt. ; fig. 
11 probably to a sponge of the same kind ; fig. 16 to a (Jum^ 
mina^ Sdt. ; and fig. rr &b, to sponges which arc certainly 
not of the scxradiate system. Tlius, with the exception of 
fig. 3, which (as licfore stated) appears to have been introduced 
by mistake, we have nothing left here by way of illustration 
but figures 2, 4, and 6, which are equally common to both 
7). pwmiccuB and T), pumivea. 

With Daotybcalifx suhghhoaay however, it is different ; for 
although two of its rosette-furms are the same as those of 7). 
pumiceua and 7). pamiem^ and there is a long accrate spicule 
present similar to that in the latter species, the large tubercles 
with flat muricate summits respectively on the joints of the 
reticulated structure in 7). subgtobom, together with the third 
form of rosette (viz. the pappus-hko or pappiform, witli straight 
capitate rays), so far only observed m one other species 
(viz. Crateroniorphi M(^yer%)^ at onco furnish the specific did-- 
tinctions. 

Here we may shortly revert with advantage to the long, 
linear, acerate, fusiform spicule with spined extremities, whi^, 
although not scon in Dactyivcalyx pumfoeua. forms such a 
prominent feature in D, pumicea ana D, subglolmay that par- 
ticular mention of it is desirable. It pierces the reticulated 
structure of each of the two last-nam^ sponges generally, 
forming by its free end on their surfaces rrsjiectively a fringe 
which, on account of tlie superior size of this spicule, is also^ 
most noticeable in 7). aubghhoaa] but although it is micro- 
spined towari^ tlic ends and frequently throughout, it presents 
no circumscribed central inflation, no ^^cross”^on the oentrid 
canal^ nor is it ever included with the rest of the spicules in 
the vitrified fibre, which it much exceeds in size ; so that were it 
not so interwoven with the skeleton generally, its isolated con^ 
dition and want of sexradiato character would lead to the 
conclusion that its presence was accidentaL But what is 
equally worthy of notice is that a similar spicule pervades in 
a similar ii^nner the structure of at least one of the Lithistid» 
(viz. Azorica J^ifferca^ n. sp.), as will be seen hereafter* 
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At first I thought, from tlie presence of these long fusiform 
spicules in great abundance and of large size in D, suhgloboaa, 
tnat the latter niust be identical with D.pumtoea; but 'the 

S »ieral jglobular cup-like form of D, mhffloboaa^ together with 
e muncated summits of the tubercles on the joints and the 
pappiform rosette with straight capitate rays, all cause it so 
far to differ from D. pumtceits and D. pumlcm. 

MyliuBta mlhcyatnes differs from the foregoing in the thorny 
ap{)earance of its fibre — that is, in the minute blunt spines 
which arc scattered over the fibre of the foregoing species 
being much enlarged, elongated, and pointed, — also in the rays 
of the ros(^ttcs in most instances Ixung sigmoid instead of 
straight, and arranged en jktir-deAia^ and in the absence of 
the linear fusiform spicules. Dr. Bowerbank’s figure of its 
structure would be pentict were it not combined witli a surface- 
spicule of MacAndretoia azorica^ as before stated (fig. 6, /. c.), 
which of course is an oversight, the latter belonging to quite 
a' different system of sponges, viz. the Lithistidas. 

Myliuaia Grayi^ both in general form and structure, has 
many distinguishing characters, especially that which a)n8ist8 
in an octahearal lantem-llke apiumrancc of tlie joints, produced 
by the vitreous fibre stopping short of the joint and proceeding 
thence directly on from one arm of the sexradiate spicule 
to the otlier, so as to leave the centre intact and visible through 
the interstices. This is best scon in the younger portions of 
the fibre, as the older ones, bv thickening, render the cross in 
the centre obscure. Schmidt’s figure from a fossil species 
(Taf. ii, fig. 16, op, cit,) would illustrate this well, wore it not 
for the absence of the sexradiate cross in the centre, which may 
have become absorbed in the deciduous specimen previously 
to fossiUzRtion, after the manner to be hereafter explained. 

The spicules of Euplectella aspergiUum are envelon<»d in 
ladder-like silicified fibre, such as is seen in some of the homy- 
fibred sponges ; and the characteristic rosette for the most part 
has its rays arranged en ^ur^deAis^ while the rays thcmRolves 
present tlie peculiarity of being clavate with claw-shaped y)incs 
on the outer side of the head. I’he latter is repeated m iiViW- 
diet^on ^edosmi and H, where the Barcode is not 

vitrified. It is also present in EupUcteUa cvmmer^ whicJi 
appears to be a mixed species in point of structure ; that is, 
while the general stmeture in the nguro looks as if unaccom- 
panied hy vitreous fibre, the lid not only appears to he con- 
solidated by it, but in the index to the plate is stated to be 
^ soldered” the only time that this word is used in the whole 
paper. Thus, a fragment of a Euplectella of this nature, pre- 
sented to the IJrifish Museum by “Admiral Sir W. Belcher,’’ 
Amu<fhMag,N,IJ{ftf, Scr.4. IW.xii. 25 
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leads rae lo the coiicluBion that it must have Iwlongcd to a 
Bpecimeii of Euplectella eucumer^ That descri])ed by Professor 
Owen and l>r. Farre I have never seen ; but no one can have 
compared the sp('citnenfl of Euphctella aHjm'gtUum^ which are 
very common now, with the figures of Euplvctella ruenmer 
drawn on stone by that accurate artist Mr. (J. lb Sowerby 
(/. c.), and tliose taken from |)hotogra[)l)S of llahrodictyon 
speviOHtnuHXidi //. ro77>/Viy /a obtained by Prof. Wyvillc Thomson 
(/. c.), without being convinced that E, mpergiflumy E. cucuiner^ 
and Uahrodieiifon^ if not distinct species, arc very different 
forms of the same ty})e. 

Since writing the aliove T have can‘fully examined tlic spe- 
cimen of Euplectella cticniner described by IVof. Owen, still in 
the possession of Dr. A, Fam*, F.ll.S., whose kindness on the 
occasion can only be exceeded by his continued di^sire for the 
further elucidation of this beautiful species. I have also ex- 
amined the figure of Aleyoncelhim ^pecvmm) (flahrodirti/ott^ 
Wy. Thomson) given by Quoy and Uaiinard in the Atlas to 
th(‘ir Natural History of the Voyage of the ^Astrolabe’ in 
] 826-2!) (pi. xxvi. fig. 3, Zoophytt^s, 1833); and, through 
th(i kindness of my fri<‘ud i)r. J. E. Gray, 1 am in possession 
of excfdlent photographs of this and A, corbicuhj Vab, of the 
natural size ; so that, with specimens of my own of EupJm^ 
tella nspergwum^ 1 am altogether now able to state with 
certainty the principal differcuiecs tliat exist between theso 
species. 

1st. Euplectella aspergillvm has its spicular basketwork, 
l)oth of the body and lid, throughout cemented together by an 
cnvelo})e of vitreous ladder-like film*, wliich ladder-like 
fibre ” in a horny state is also a peculiarity of some of the 
kcrataceous sjjonges. Tlie main lines of spicules are longitu^ 
clinal and transverse, so tliat, cutting each otht*r at right angles 
and at nearly equal distances, they leave a numliorof squarish 
areas in the intervals, occupied alternately by round holes and 
matted basketwork. Through this arrangement^ the squares 
with holes and basketwork respectively form diagonal lines 
again crossing each other, but now obliquely and somewhat 
spirally round the body; while a number of compressed 
ridges or frills about a quarter of an inch high, and formed of 
the same kind of vitreous s|ncular structure as the rest of the 
sponge, run along in more or less continuous spiral lines ob- 
liquely through the squares of matted basketwork, leaving 
those with holes free between them, finally torminaring 
above iu one which encircles the lidf-like end where the 
latter is joined to the body. The lower end, on the other 
hand, which is also closed but of a xionical form, similar to the 
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end of a conical sac. is onvoloped in a buneli of white horse* 
hair^likC) lon^, ancnoriug-spicoles, lespectively smooth and 
spiniferous, with hooks at the free extremity of the latter. 

2nd. EuplecuUa cueumer has the spicular basketwork of 
the Ud akm cemented together by an onveloi>e of vitreous 
ladder-likc fibre, while all the sj.)iculos of the basketwork 
of the body below are cemented together by sarmh only. The 
main lines of spicules &c. are the same as in E. aspergillum ; 
but there are no ridges or frills, their place being supplied by 
robust vertical spines one eighth of an inch long, respectively 
situated in the centre of each square of the matted basketworlc, 
so that the spiral linos of holes are between rows of spi^nes, 
whicli thus replace the ridges in E. aspergillum (PI. aIV. 
fig. 10, a a a). Indeed there is a special form of sexradiate 
spicule produced for this ])urpose, in which the projecting spine 
or ray is far more roljust than any of the. rest, the opposite 
continuation or internal arm being more or less atorted, and 
the four horizontal ones (».xtcnded diagonally along the squares 
of basketwork to meet the corresponding arms of their neigh- 
bours. This si)icule is delineated in the original description of 
the sponge by Prof. Owen (Trans. Linn. Soc. 1857. voh xxii. 
pi. xxi. %, 5), and its position pointed out in the explanation of 
the plate, but does not appear m the figure of the sponge itself. 
In other respt'xjts E. cucumer is generally like E. c^ergillumy 
but possesses a number of minor differences, whicn it is not 
requisite to mention now. 

drd. Alcyoncellwn apeoiosum and^l . corhimla{Habrodicty(mj 
Wj. Thomson) have no vitrified fibre in their composition. 
The spicules of which their basket-like structure is composed are 
stated by Prof. Thomson, who examined the specimens, to 
be omiented together by a small quantity of mucilaginous 
saroode ” only p Annals,* 1868, vol. i. p. 126) ; and it is evident 
from the photograph that the main spicules present no regularity 
in their arrangement like those of Eupleomla aspergillum and 

cucumer — ^that is, that they do not for the most {mrt cross 
each other at right angles, in conscquoncc of which neither the 
holes nor the interspaces are regular either in size or direq{:ion. 
while the interspaces present neither ridges ** nor spines.*’ 
Neither does eimer of these specimens possess any anchoring- 
spicules; while, as evidenoeof their sessile growth, Al(^onoellum 
cpcciostm still retains at its base a portion of the rock to which 
it was attached. On this difference, however, I do not wish 
to lay any particular stress, because I have a specimen of 
Euplectelta a^ergillum (fragment of the base) in the same 
condition^ — that is, sessile, on a fragment of Lophohelia pro^ 
dredged up on board Porcupine^ on tUs side 

25 ^ 
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of the Atlantic Ocean, probably somewhere l)ctween the west 
coast of Ireland and the FSroo islands ; so that it seems reason- 
able to infer that when there is a tnft of long anchoring-spicules 
present it is indicative that the Euphctella has grown in 
mud — ^and when absent, that it has grown upon some hard 
object. 

Ahycnieellum specioaum and A. corhicuJa appear to me to 
lielong to one and the same species ; and when we find Prof, 
'riiomson, who examined them carefully and got photographs 
made of them, stating rcispecting their ditferences, I am not 
quite satisfied on this point even now” (‘Annals,’ h c, p. 129), 
one wonders that ho made any difference in their dcsi^ation. 

As regards size, E. aapergillam^ E, cummer^ and Ucibro- 
ilictyon are almost all equal ; hence it cannot be assumed that 
cither is a young form of the other ; and while it may reason- 
ably be inferred that the tv'O specimens of Alc^oncellum might 
reproduce each other, it by no means am)cars likely that citner 
of the threc» specii^s alK)ve differentiatea could do mis. 

Hence, although in general form all three are alike and all 
possess the characteristic rosettes of Ewplectdla (PI. XIII. 
figs. 4 & 11, u, A), yet between these two extremes there arc 
the differences above mentioned, together with many other 
minor ones, which indicate that they arc three distinct species. 

II(‘re I would take the opportunity of mentioning that Mr* 
Kitton, of Norwich, informs me that he possesses a specimen 

Euptectdla aapergillum in which there is a netted diaphram 
— which is so for interesting as it still more nearly allies wie 
structure of this sponge to tliat of th<5 Aphrocallistidse, where the 
diaphra^ is a normal and constant occurrence. 

As AphrocalluteSf Farrea^ and Aulodictyon will be parti- 
cularly aescribed in the after part of this paper I shall say 
nothing more of them here. 

In Sympagella nux. Sdt., there is the same ladder-like vitri- 
fied fibre as in EuptecteUa^ but not the form of the rosette 
peculiar to the latter. Of the two forms of rosette, one is the 
common one (PI. XIII. fig* 6), and the other the pappus-like or 
pappiform rosette with fiexekl rays, no heads, and arranged sa 
fleur-dedta (figs. 12 & 15), noticed in one other genus only, 
viz. lioaaelia. The ladaer-like fibre is well illustrated by 
Schmidt (Atlantisoh. Spongienf* Taf. i. figs. 9-12). 

We come now to the aarcoaptculoua Hexactinellidb, or those 
whose spicules are held together hy tenvitrified saiuode, of 
which the first is Askonmia aetubalenae. 

Of this sponge, as I have had nothing for examination but 
a fragment brought from Lisbon to the British Museum by 
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Mr. S* Kent, I can only state tliat microscopical observation 
of portions of it shows that^ although Askomim possesses small 
sexradiate spicules, whose arms are covered witri short spines, 
it does not possess that with one arm spined featlier-Iike, which 
abounds in the AphtocaUiatidm &c. j and thus, as will hereafter 
appear, 1 have been able to distinijmsh the minute young sponge 
of the former from the latter, which othc^rwise might have been 
almost impossible, the rosette being of the same form in both. 

In Ashonema the small scxradiate spiijules with short-spined 
arms (of which the vertical one on one side is often deficient) 
and found together in groups recall to mind the same kind of 
spicules (which form a rectangularly reticular network) on the 
surface of Crateromnrpha Meiferia\\(\ RosscUa velafa. Indeed, 
so far as this goes, Ankonema might be considered a sessile, 
vase4ike representative on the coast of Portugal of tlie cup- 
like head of Crai^^omorpha found about the Philippines only. 
While the latter is about 2J inches high and 3^ inches broad, 
the specimen ^iA^konema dredged up on board Il.M.S. ^Por- 
cupine’ on the coast of Portugal, off Cape St. Vincent, was 2 feet 
high and 3 feet broad at tlie top (^ Depths of the Sea.’ Wyville 
Thomson, p. 428). In short, like most tilings in tnc west, if 
the Hexactiucllidm do not surpass in beauty, they do in size, 
for the most port, those of the cast. 

For the further description and illustration of A. aetnhalense^ 
I must refer the reader to Mr. Kent’s description and figures 
of this remarkable sponge in the ^ Monthly Microscopical 
Journal * (/. r.), merely adding that the spicules represented in 
bis figures 10 and 1 1 do not belong to the sexradiatc system, but 
wpear to me to have come from a spt^cios of Pachaafrella^ viz. 
il abym\ Sdt. That this should be the case is not extraordi- 
nary, seeing that the PachastreUw are great wandereis, and 
seem to grow wherever they can find any thing to rest upon, 
especially in the de^ sea. I possess a jiortion of coral-detritus 
from the island of CJuba, which has been burrowed through by 
a C/wma, associated with which, in the burrow, is a Pachas- 
trella possessing spicules, as my mounted specimen shows, 
exactly like those ot our British »|>ecies Dercitus ni</crj QrayJ*w 
ITymentactdon Bfc. 

The long-stemmed ^blet-like form of Crateromorpha Meyeri 
would be sufficient in itself to distinguish this sponge from all 
other species, had it not also the peculiarity of possessing a com- 
pUcataci, tubuliferous, felt-like structure of the stem, rficatlied 
Dv a layer of shortish, robust, smooth, fusiform spicules, in 
tfie central canal of which the cross ’’ may always be seen, 
although iherc may be no corresponding inflation outside. The 
cup, too, is covered by a rectangular lattice-like stmeture or 
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veil formed of the overlapping arms of a small spiniferous Bex*- 
radiate spicule, whose outer vertical arm being undevolo|>ed 
Tenders it nail-like by the corresponding one projecting in- 
ward like tliose just mentioned in Askonema. It is charged 
also with rosettes of two kinds^ one of which is the pappus- 
like or pappiform one with straight capitate rays, as yet only 
noticed in two other spccios, viz. Daetylocalyx subglobona and 
Iloltenia PourtaUsii^ Sdt. 

The details fi^ireJ ^ Schmidt of HoUenia rmirf/dcHii (Z, c.) 
seem to me to ally it much more nearly to Rofme/la than to 
Holtenia Carj^enteri^ the ty|)e sjiccies of the Ualteniaiy since 
the former lias not the birotulate spicule which is characteristic 
of Holtenia and its associaUis. Tnc pappus-like rosette last 
mention(id is also characteristic of Ihltmia Fouriah$ii] but 
there is no roseto (at all events of this kind) in IlolU nia Car-^ 
2 )ent€riy &c. Again the large nail-likc spicule of the surface 
(t c. Taf. i. fig. 4) is spined like that of Rossella antarctican 
Lastly, if the pa[)piform rosette witli straight capitate rays be 
equally chiiractcnstic of Grateromorpha^ the latter also has 
many joints of resemblance in its stnicture to EosseUa with 
the rectangular lattice-like dermal veil &c., well aeon in RoeseUa 
velatay Wy. Thomson. 

Then the distinguishing character of Rossella is, that 
anchoring-spicules are smoothy and all armed with four robust 
recurved spines opjiosite Amials,’ Z.c.). It is also covered 
(that is, i2. velata and R, philijniinenftis) with the rectangular 
latticc-Uke veil mentioned ; and besides the common forms of 
rosette, it is charged with the pappus-like or pappiform one 
with multitudinous flexed rays of unequal length without hcads^ 
and arranged en seen only in one otlier species, viz. 

SyvnpnyvUa nux, 

Tne arms of the large nail-like spicules of Rosadla antarctica 
are covered by a layer of microspincs, with hero and there large 
curved spines, inclincjd outwards Annals,’ c.). 

IlabrodicAyon apeciomm and //. (Xirblcula^AlcyonccllurnBpe-- 
ciosum and *A, corfncula have been noticed un(u*r EuplecteRa 
iiaperaillum. They arc inserted here on account of their 
Hpicular structure being en velope<l in amoqJious sarcode instead 
of vitreous fibre. If the glassy fibre be considered of no spe- 
cific value, then they can be removed back to Euplectella asper^ 
gtllum at any time. 

llyalonenifty from its twisted cord-liko stem, composed of 
long anchoring-spicules, passing throvyh the head {VarteHay 
Gray) so as to appear in a conical projection on the summit of 
the latter, whereby tiie central portion of the spon^, which 
thus hangs upon it, is rendered solid (instead oi boUow, like 



Mr. H. J. Carter on the Ilexactiuollidce. 


371 


that of the rest of the species characterized by the birotulate 
spicule before mentioned), thus stands apart from all the other 
sarcospiculous formn of Ilexactiuellidte possessing thisspi^le. 

Here I take the opportunity, in connexion with illustrations, 
of corrcictiug a mistaKc which J made respecting the anchoring- 
spicules of llyalonoma (‘Annals,’ voL xi, p. 280, 1873), via. 
that tlic specimen “ half an Inch long,” which 1 took to lie 
Hyalonemay 1 now find to be hollow, and, tlierofore, that it 
c<annot be on(' of Ift/olonema^ but is probably one of JIoI- 
tenia (Jarpenferi, Hence, I sfiU liavt* not yet seen the free 
termination of citlier tlie spiniferous or smooth anchoring-spicule 
of Hpalonemti ; while those described (/. c.) in tlie young 
Uoltcnia aup])osed to b(' Uyalomma show, as illustrated by 
Prof. Thomson (/. c.), that the terminations of its spiniferous 
anchoring-spicules are of two kinds, viz. one (the common form) 
in which the flukes are double and opposite, and the other in 
which they are double or triable and all on one side, somewhat 
resembling the laterally sjuued one of Euplectella (Pi. XIV. 
fig. 4). 

Then, again (at p. 284, L c.), 1 might have added what Dr. 
Gray had sketclied for me in a note long ago, viz. that the 
broken spiral “ braeket-like ” Ihie round the rough anchoring- 
spicules of llyahmma was crovvneil witli short spines before 
the latt<T became rubbed off (PL XIV. fig. 9) ; 'whil(' they are 
of the same nature* «is the spim‘s on tlie sliufts of the long 
anchoring-sjiicules of EuplecfeUny Jlolteuidy and Meyer ina^ in 
which species, as tlieir spiral continuation disappetus, tlie spines 
become larger and more isolated. 

The spines on the anehoring-spieulc*s of Eyahnema are so 
small and so easily detaclied (fig. 9,/) that we do not wonder 
at their being for tlio most part absent on the exposed iiortions 
of these spicules ; but on examining (this time) an un- 
doubted specimen of Hyalonema iiliout 1^ inch long in the 
body, tlirough which the cord passed, I found the spiral lines 
on those jiarts of the spicules which were within the body all 
fringed with tlie spines, and iiuincdiati*ly mounted some in 
Canada balsam for more deliberate examination, the result of 
which went to show that the attenuated end of tlie spicule in 
the conical part of the twisted cord wliicli projects above the 
sponge is smooth and nearly straight— that the spicule then 
becomes undulated, and upon eacli bend appears a group of 
minute points — that those, on descending, soon pass into short 
spines, and that these become more prominent and supported 
respectively ou tlie bracket-like processes (PL XIV. ng. 9), 
which, as licfore stated, form a broken sniral line, boro and tlicre 
more or less continuous round the spicule (fig. 9> d ) — till at last 



872 Mr. II, J, Carter on the Hexactinellida). 

the spicule disappears under the parasitic nolype {PaltAoa 
which afler^vart^ls, for some distance aowm covers the 
cord like a bark. Finally, the spicules again make their a|^ 
pearance, but now with the spines gone and the bracket-like 
processes alone remaining in the form of a rough more or less 
continuous spiral lino round the spicule, which, together with 
the free extremities of the smooth anchoring-one, also am 
always broken oflF, so that their free terminations are gone : this 
is the state in which these spicules appear for most part 
in the trade specimens. 

I have now described the anchoring-spicules of the 8|)ecimeu 
of Ifyalovema above mentioned, whose body is about inch 
lonff ; and throughout the spicule, all the spines and blunt ends 
of the bracket-like processes both within and witliout the body 
arc directed upwards — that is, towards the sponge at tlic stuniuit 
of the cord. 

Had T not been misled by the observations of others to regard 
the mounted specimen of the young Holtenia Carpmteri 
an inch long ” iu the first place as a young Hyahnema^ the 
mistake to which I Ixave above alluded would not have occuired- 
But finding it out, and having therefore had to examine more 
particularly these anchoring-spicules in an undoubted specimen 
of ITualonemaj 1 am enabled not only to correct the error, but 
to add more authentic information on the suWeet than was pre- 
viously possessed, as well as to point out decisive marks for 
distinguisliing between young liolteniw and young Hyalone-- 
mafa another time. 

The transition from tlic sparsely spined anchoring-spicule of 
Holtenia Carpenteri tlirougn that of Meyerina cl/ivimrmie to 
that of Hyalonema is represented in PI. XIV. figs. 7, 8, A 9, where 
also a comparative view of the heads or free terminations of 
the aneliornig-spiculcs of Lafiaria hemtfwJutfriGa (figs. 1 & 2)* 
Meverina clavtformts (fig. 8), Eupkctcua (figs. 4 & 6), ana 
Hmtenia Carpentert (fig. 6) is also given, to which 1 have 
alluded in the Observations ” appended to my description of 
Labaria (^ Annals,’ vol xi. p. 280, &c., 1873). 

Uoltenia Carpenten. Pheronema A nncB^ P. Oravi^ and Meye^ 
rina clamformu all probablypossess the same kind of birotulate 
spicule as Hyalonema (PI. AllL fig. 21). I say “ probably 
with reference only to Prof. Leidy^s hasty description of this 
sponge, in which this spicule appears to have been overlooked. 
As in Hyalonema^ so also probably in all the other HexiU9ti^ 
ncllidce characterized by the birotulate flesh-spiculc, this is not 
unfre^uently found in a sexradiate form, which at once iden- 
tities it with the rosette (fig. 22) ; that is, it may consist of three 
birotulatcR joined together in the centre, and thus present six 
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faiMds ; or it may consist of two birotulates joined together in 
the form of a cross, and thus present four ht ^ds. All the 
sponges just mentioned, too, possess anchoring-spicules of two 
kinds, viz. spinifcrous and smooth, of which the free or anchoring 
end of the former terminates in two recurved spines or hooks 
opposite. But these spicules in all are free, ana flow from all 
parts of the base, not twisted into a compact cord like those 
of Hyalonemaj wnich also traverses the body of the latter, as 
before stated, in the same form, rendering it solid in the centre, 
which solidity is replaced, in all the other sponges above men- 
tioned, by a central excavation more or less cylindrical, large, 
and deep. 

In Pheronema AnnWy however, this cavity is not wide as in 
HoUeniay but narrow as in Meyerina clavifrimisy and in like 
manner branches off at the bottom, which is some distance 
above the base of the sponge. Prof. Lcidy describes it as a 
canal,’’ whose orifice is only four lines in diameter, descending 
in tlie axis of the sponge for almost lialf its depth,” when it 
appears to divide into several branches. This is very like the 
cavity in Meyerma clamforniis. (For a description and 
figure of Pheronema AnnWy sec ^ Month. Microscop. Joum.’ 
June 1, 1869, vol. i. p. 36 ; and ^ American Naturalist,’ 1871, 
vol. iv. p. 17.) 

Labarta AewiapAowVm, although pOBSi^ssing the birotulate 
spicule, is, in addition to the hirer s-nest form of its body, di- 
stinguished from all tlie rest by the terminations respectively 
of its spinifcrous and smooth anchoring-spicules, especially the 
latter (PL XIV. figs. 1 & 2). While that of the former consists 
of a tumid head armed with two round recurved spines oj)|>o- 
site like the flukes of an anchor (fig. 1), that of the smooth s})icule 
consists of a compressed head and two compressed spines or 
arms expanded in ttio form of a crescent or Icatnor-cutU'T’s knife 
to double the breadth of the spines on the head of the spini- 
ferous spicule (fig. 2). Labaria is the only sponge possessing 
the two kinds of anchoring-spiculcs in which 1 have seen the 
termination of the smooth torm. 

which finishes my list, has already been 
noticed in connexion with E. usperyillum and Hahrodictyon. 
[To be coufinued.] 


XLV. — On three new Species of Birds from Ghfoo {North 
China). By Bobebt SwiNiiOE, Consul at Chefoo. 

1. Ooiden-aided Grey Thrwh. 

This thrush was shot on the 14th May, on Lighthouse Is- 



Mr. R. Swinhoe on three new Species 

^d, at the entrance to this harbour, 1 would dedicate it to 
Mr. Campbell, the keeper of the lighthouse, to whom 1 am 
indebted for manjr good birds during this spring season of 
migration. 

TurdxLS Camphellij sj». nov. 

All the upi^er parts dusky slaty osh-colour ; quills and roc- 
trices hair-brown on tlioir inner webs. Throat pale yellowish 
ashy; breast ashy; centre of lower breast, l)elly, and uitdcr 
tail-coverts white;* the side-feathers of -the last witli their 
outer webs yellowish alongside the stems, broadly margined 
with hair-bn)wn. Sides of lower breast and belly, tibia! fea- 
thers, and axillaries rich yellowish or golden chestnut, tht^ 
same washing the basal portions of the inner webs of most of 
tlxc rectricos on tbob unaerside. 

Length of fresh bird about 9 indies. Wing 4*7 ; first quill 
0*35 shorter than second, which with the tliii-d is the longest 
in the wing^ fourth 0*1 shortiir ; the wing falls 2*15 
short of tail-tip. Tail 3*4, of twelve equal pointed or mu- 
cronatc feathers; under tail-coverts 1*2 short of tail. Bill 
in front 0*82, from gape 1*05 ; tarse-l*23 ; middle toe 0*9, its 
claw 0*28. 

Bill, inside of mouth, and skin round eye orange-yellow ; 
legs and claws the same. 

The sjiecimeii from which the description was taken proved 
a male on dissection, with enormous testiM?. showing tliat the 
bird was on the point of breeding. It will be seen that the 
above diagnosis of this novelty agrees closely with that of 
Jerdon Birds of India,’ vol. i. p. 619) of the Geooichla 
unicolory Blylh, of Nortli Judia, as to si?se, and a good deal as 
to coloration. The main difference consists in the richer ru- 
fous on the underparts of our bird being otherwise distributed, 
and in the markings of the under tail-coverts. 

2. Oolden-^hilled Button-quail, 

In August 1860, during the North-China campaign, on our 
march from Tientsin to Pekin, I came across two French 
officers shooting in a field of millet. They had knocfojd over 
a Button- 5 [uail, which seemed to me richer in colour than our 
South-China species ; but I got no specimens myself, and 1 
set it down as the same. Soon after my arrival at this place 
the Buttons began to come (commencement of May), and for 
the first week or so all brought to market were females ; the 
males arrived later on. The Uhineao here call tliem Hwang- 
lan,” and prefer the females for their superior siasc and puma- 
cious proclivities, and fight them as they do quails. The 
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mdle amall and objects to the noble aft.^’ Bv their bril- 
liant colouring and fruity yellow bills and legs i saw that I 
had got a species 1 had not met before. In my Revised 
Catalogue ot the Birds of China ” (P. Z. H. 1871) 1 noted that 
I had made a mistake in identifying oiir Soutn-China bird 
with Tumir maculosa^ Tenim., and gave it the name llemi-- 
podim oiciariua* This sm^cies 1 have procured as far nortli 
as Shanghai. In Phnj David^s Catalogue des Oiseaux h, 
P^in” (Nouv. Arch, du Musdum d’Hist. Nat. dc Paris, 
tome iii. 1867) tlie Pekin species is marked as T* macuhsa^ 
Temm. This may be in copy of my first error, or on the 
belief that it really is the same as Temminck’s bird, which was 
supposed to be from New Holland. I believe the present 
species to be distinct, and projX)80 to distinguish it as 

Hsmipodius chryaostomusj sp. nov. 

The female in full plumage has tlie entire face, breast, 
flanks, and vent yellowish buff, much deeper and strongly 
tinged with rust-colour on a ctmtral patch down the middle of 
the breast, with black spots more or less hidden on the sides 
of the breast. Feathers ofi the top of the head black, bordered 
with cream- and rust-colour, with a streak of cream-colour 
down centre of head. Broad half-collar on hind neck fine 
rust-colour, ^dotted with light reddish. Back and rump varie- 
gated with yellowish-grey, crcam-colouj\ black, and bright 
rust-colour. Wing-coverts yellowish bun, greyish near bend 
and edge of wing, with blacR spots; quills light hair-brown, 
the first two primaries being edged with yellowish, the rest 
witli brownish, mottled with a deepcir brown. Axillarics light 
brownish buff. Tail-feathers light bn>wn, obscurely motuod 
with blackish somewhat in the torm of bars. 

The male in plumage resembles the females not fully deve- 
lo|)ed in having the throat whitish, the undernarls less tinged 
with buff, with no rust-colour on the pectoral median patch, 
in having the wing-cov<‘rts more or less brownisli, with only 
a little b^, and in having only a little of the rich mottling 
and spots on the upj)er parts, with ])nt a slight indication of 
the nuchal half-collar. He differs, however, from them in 
having smaller and more numerous spots on the sides of the 
l^ast. 

1 took the following note on view of two fresh specimens, 
which afterwards proved on dissection to be females : — 

Length 6’76. wing 3*8, roimded ; first^ second, and third 
quills nearly equal and longest, fourth a httle shorter ; wing 
tails 0*85 snort of tail, and is 0*4 lon^r than tertiaries. Tau 
of eight soft graduated feathers, 1 'SSToug. Iris cream-white ; 



376 Mr, R. Swinhoc on three new Speciee of Birds, 

bill fine golden ydlow; inside of mouth flesh-colour. Bill 
from forehead 0*55, from gape 0*82; depth at base 0*25. 
Tarse in front 0*98 ; middle toe and claw 0*84. Legs, toes, 
and claws rich honey-yellow. Ovary well developed ; trachea 
with a globular swelling just above where it reaches the 
bronchi. 

Of the fresh male I noted: — Length 5*75. Wing 3*3; 
quills 0*2 longer than tertiaries, 0*55 short of tail-tip. Tarse 
in front 0*85 ; middle toe and claw 0*82. Bill in nront 0*46, 
from gape 0*7. Bill brown on upper mandible, lighter on 
apical third of lower, rich golden yellow on basal edge of 
upper and whole of basal two-thirds of lower including rictus. 
Iris and legs as in female. Testes enormous, evidimtly on 
the point of breeding ; trachea narrower than in the female 
and without swelling. 

This siieciea diflTers from IL vtciartm of Bouth China in 
having the remiges broader and shorter. Its bill is deeper at 
the base, and more distinctly marked ; its legs are of a richer 
colour: its plumage above is more richly and definitely 
markca with black and red. It has a well-marked breast- 
patch, a nuchal half-collar, and a cebtral streak to the crown 
of its head. 

3. White’^winged Quail Cralce, 

In company with Baillon’s crake was brought a veiy 
charming little species, to me quite unknown, and, I think, 
new to science. From its feathered tiina and short tarse and 
t(X5S it looks like a diminutive corn-crake ; but its speckled 
upper plumage links it to the Porzana crakes, wnile its 
roimded wings remove it from l>oth. As it lies on the table 
it might be taken for a small quail ; and 1 therefore fancy its 
affinities lie for Coturntc^s mwebaracensis (Gmel.) of Eastern 
Nortli America, though Ihave not seen a siKMumcn of that 
bird, nor have I agow description of it. My single specimen 
is a female, which I will proceed to describe as 

Porzana exquisitay sp. nov. 

Size of a small Button-quail. Prevalent colour of head, 
neck, flanks, and upper parts rich vandyke-brown ; on the 
crown the greater |K>rtion of each feather is black, tne brown 
being confined to a narrow margin ; on the back of the neck, 
the back, and the scapulars the centres are black with broaa 
brown margins, thus showing alternate longitudinal lines of 
broad black and narrower brown; the greater part of the 
wing-coverts are brown alone. The throat, a broad patch on 
the shoulder-edge, axillarics, and centre oi breast „and belly 
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are white. The eyebrow and face are minutely spotted with 
white; the upper parts, except the crowm. have transverse 
bands of white extending across the breadtli of the black in 
each feather, tlie feathers of the hind neck having one band, 
the dorsals mostly two narrower ones, the scapulars three, and 
the wing-coverts more scattered ones. The feathers ot the 
hind neck have their margins and a lower hidden band white. 
The flanks, the tibials, and the under tail-eoverts are brown, 
with a double band of white. The tail is block, each feather 
with two narrow cross bars of white. The ten primaries of 
the wing are light hair-brown^ the first white on the outer 
web ; the seven secondaries white on their apical two thirds, 
light brown on liasal third, tlie first of the series having the 
white mottled with brown. 

Bill deep browm, greenish yellow on lower mandible at 
base and on rictus. Lej^s and feet light flesh-brown, dark on 
joints and on claws. Ins brown. Length 5 inches. Wing 3, 
0*4 longer than tertiarics, 0*25 short of fail ; first quill 0*46 
shorter than the seermd and longest. Bill in front 0*48, from 
gape 0*66. Tibia bare only just above joint ; tarse 0*78 ; 
middle toe and claw 1*08.* Tail about 1*2, composed of appa- 
rently six stiffish feathers, entirely cov<Ted by upper and lower 
coverts, and hard to distinguish. 


XL VI. — On a Collection of Fishes fi^om Chrfoo^ North China. 

By Dr. Albert Gf5NTUER, F.B.S. 

The collection of Chinese fishes sent by Mr. Swinhoe to the 
British Museum, and described in this volume (pp. 239-250), 
has been supplemented by a second, smaller one, made by the 
same gentleman at Ohefoo. It contains several new forms, 
beside some others which are worthy of notice. 

1. S^astes nigromamlatiusj sp. n. 

D. 12 I , A. I . L. lat. 76. 

The height of the body is a little less than the len^h of the 
head, and one tliird of the total (without caudal). Sc^es rather 
irregular. Upper surface of the head scaly, flaL with very 
low plain ridges, without prominent spines. Superciliary 
edM not elevated ; the width of tlie iuterorbital space is one 
film of the length of the head. Lower rnargin of the 
orbital and edge of the jmeoperculum with acute epineSy thus 
distinguishing this species from 8. inermis. The maxillary 
reaches nearly to the vertical from the hind margin of the 
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orbit The fifth, Bixtli, and seventh (or the fourth, fifth, and 
sixth) dorsal spines are the longest, longer than those of the 
anal, and not half as lon^ as the head. A deep notch between 
the dorsal fins* Brownish or greenish browai, with numerous 
irregular brownish black spots about as large as the pupil ; 
an obli<iue brown streak from the lower part of the eye towards 
the angle of the ojierculum ; fins black. 

Two specimens from Chefoo, the larger of which is 7^ inches 
long. 

2 . Scimna {Corvina) alhifora. 

Corvinn P aJhiflora^ Richards. Ichth. Chin, p. 226. 

Payrw* macrocephaluBf Baedl. Nouv. Moac. x. 1855, p. 222, 

pi. iii. fig. 1. 

D. 10|i. A.f LJateaSO. 

The height of tfie body is equal to tlie length of the head, 
and contained tliricc and two thirds in the total (without 
caudal)* Snout not obtuse or truncated, but shorter tlian the 
enrbit. There are nine scales in a transverse scries between 
the first dorsal and the lateral line. Dorsal spines feeble, the 
third the longest, as long as the postorbital part of the head. The 
second anal spine strong, striated, three fourths the length of 
the longest anal ray. Caudal fin rhomboid. Ventrals reaching 
as far back os tlm pectorals. Silvery ; dorsal parts with many 
oblique blackish streaks following the series of scales, and 
composed of more or less confluent spots. The uppennost 
dorsal aeries of scales white, this scries being accompanied 
below by a blackish stripe and above by a series of black spots, 
each dorsal ray haviuff a snot of this colour at the base : the 
upper part of the dorsal interradial membrane blackish, 
separated from the basal series of spots by a whitish band* 
Tne other fins whitish. 

Two specimens from Chefoo, the larger of which is 10 
inches long. 

3. Scomber dtegOj Ayres. 

4. Cyhium grctciU^ sp. n. 

D. 20 I 16 I ix. A. 18 { viii. 

Distinguished by its very slender form. The height of the 
bodv is one sixth of the total length (the caudal mi not in- 
cluaed)^ the length of the head one fifth ; the depth of the head 
equals its length without snout Teeth compressed, but rather 
slender and Imceolate, much narrower and wider apart than 
in Oylitm Commeraoniu Lateral line but slightly undulated 
below the second dorsal fin, without a decided downward curve, 
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and with a serieB of pierced Bcales. The upper half of the 
finh is uniform blackish ; the lower half whitish, with some 
indistinct small blackish spots arranged in a longitudinal 
series. 

One specimen, 24 inches long, from Chefoo. . 

5. Centronotus nebulosus, Hchleg. 

6. Stichvpm hcxagrammxis^ Schleg. 

7. Paeudorhoynhua Sieinhonia^ sp. n. 

Allied to P. bnihUienaia and P, a(hj>eram. 

I). (59. A. 51. L.lat.callO. 

The height of the body is contained twice and throe fifths 
in the total length (without caudal), the length of the head 
thrice and three fourths. Scales ciliated. Snout with the 
jaws nearly even in front, consid<»rably longer than the eye, 
Vlu* diameter of which is two elevenths of the length of the 
head ; cleft of the mouth wide, the length of the maxillary 
being contained twice and a third in that of the head ; the 
maxillary extimds beyond the vertical from the posterior 
margin of tlic eye, and has its extremity covered with minute 
scales. Upper jaw with three pairs of strong canine teeth an- 
teriorly : lower jaw with eight or ten strong distant teeth on 
each side. Interorbital space rather flat, scaly posteriorly, 
not so wide as the vertical diameter of the orbit. The lower 
eye is scarcely in advance of the upper. Fin-r^s soalv. The 
dorsal fin commences above the front margin of the orbit, and 
terminates at a distance from the caudal which is eq^ual to 
three fourths of the depth of the free portion of the tall : its 
longest rays arc in the posterior third of the fin, nearly as long 
as tne pectoral, and contained twice and a third in the lengm 
of the head. Uaudalfin subtruncated or rounded. Gill-rakcrs 
rather widely siit, lanceolate, not quite so long as the eye. 
Brownish grey ; head, body, and pectoral fins sprinkled over 
with brown dots. 

Two specimens from Chefoo, the larger of which is 16 
inches long. 

8. Oynoghaam aemilcevisj sp. n. 

D. 123. A. 96. L. lat. 145. 

Three lateral lines on the left side j on the level of the end 
of the abdominal cavity the upper line is separated from the 
middle by twenty-one rows of scales, and the lower from the 
middle by twenty-tliree. Nine series of scales between the 
dorsal fin and upper lateral line, and eleven between dm anal 
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fin and the lowt*.r lateral line. One lateral line on tlie right 
side. HciJes between the lateral lines perfectly smooth ; those 
between the outer lateral lines and vertical fins, and those on 
the head, strongly ctenoid ; scales of the blina side smooth. 
Two nostrils— *-one between the eyc^ the othi^r omwsite to tlm 
lower mar^m of the lower eye. Eyes extremely small, the 
upper not in advance of the lower : intcrorbltal space much 
wider tlian the orbit. The length oi the snout is two fifths of 
that of the head. Anglo of tlie mouth conspicuously nearer 
to the end of the snout than to the liind margin of the pill- 
cover, below the eye. Tail not much elongate. The hciglit 
of the body is two sevenths of the totd length (without 
caudal), tlie length of the head one fifth. Left side uniform 
brown ; vertical fins with a wliite edge. Three distant round 
blackish spots on the lateral line of the left side may lie acci- 
dental in tliis specimen. 

One specimen from Chefoo, 18 inches long. 

9. llendThamphus Sajori, Schleg. 

10. Barbus laheo^ Pall., 

= OohioharhuH laheoy Pall., sss Hamiharhus mfutuhitusy BIkr., 
and ])robabIy » Kemharhm dminuUsy Blkr. (Juv,). This 
species is very closely allied to Barbus ikhlegelity Gllir. 

11. Syngnafhua acusimilis^ sp. n, 

I). 43-45. Od-wous rings 20+41-43. 

The length of the snout equals the distance between the 
antindor margin of the eye and the middle of the pectoral fin. 
A low ridge along the median line of the upperside of the 
snout. Grown, temple, and operculum without ridge. Laterd 
line and upper caudal edge not continuous. Tail ou^ half 
longer than the body. Dorsal fin on thirteen rings, two of 
which belong to the trunk. Caudal fin well developed. 

Four specimens, males and females, the longest of which is 
inches long ; from Chefoo. 


XLVII . — On the Longteorn CoUoptera of Jm^an. 
By II. W. Bates, FX.S. 

[Concluded from p. 318.] 


Family Immiidm. 

Microlera, nov. gen. 

Cor^m purvum, gen. Ptmwm siinulans ; suboylindricum, couvexma. 
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ad dytrorum baain deproaHnm, orebre puiictatum, opaoum. Oaput 
axaertuiD, rotundatum, convexum, obtaBum;^ poatice craasum, froute 
ODiiTaxa, genia modioe elongatis ; tuberibua antenuiferia vix ele* 
vaiia, condylo antennaxum exserto. Labrum parvum. Palpi 
pim, apioe obtoai. Oi*uU viz conapioui, diviai, lobo auperiore 
parvo. corporc lonfi^orea, filiformea, robuftti ; aparsim 

iim^ ^boacentoa ; acapo modioe elongato aul^ylindiioo, casteris 
artioum» ragukribas. Thorax broviter oylindricus, inenniB, coti- 
vexuB, police doproBBus* Elytra |)OBtico paululum aropliata, 
apice obtase rotundata. Pedes broves ; tibiaj intormediao oxtiw 
auloatae ; unguea divergenteB, simplioea. Acetahida aiitica poatioe 
dausa. JFVo- ot mmstenui inter coxaB angusta, lon^tudinaliter 
Qonvexa. Acetahvla intermedia oxtua aporta ; Bed opimera moso- 
ihoraoica baud oonspicua. Metathorax ut in subfam. Dorcadiinis 
brevis. 

The nffinitioa of this curious genus are a difficult problem. 
According to the technical characters employed by Lacordairc, 
it would belong to tlie AponiecgmncPy except perhaps for the 
short motathorax. There is much, both in facies and form of 
the sterna, which reminds one of the Australian genus MesoUla 
in the Parmeninw group ; but the claws arc Jiot divaricate, the 
middle tibiae have a conspicuous exterior groove, and the an- 
tennae are thick to the apex. The sides of the sternum are so 
thickly punctured that the sutures are invisible; and it is 
doubtful whether the mcsothoracic cpimera penetrate to the 
sockets, which are apparently open. 

Microlera ptino^des^ n. sp. 

M. atro-Aiaca, opaca^ toto corporo (abdomino cxcepto) grosse pane- 
tato ; elytris basi nifesoentibus, vitta utrinqno suhbasali abbro- 
viata fiuKsiaque pone medium cinerois ; antonniH pioeo-rudn, 
nitidis; pedibus piceie, oinoroo-pubesoentibus. Long. 

Hiogo ; on dead branches of JEgh sepiaria. 

The body^ viewed in profile, haa a double convexity, or may 
be termed Diarcuato ; the front is a little inclined backwards 
towards the prostemum, and forms, with the vertex and 
thoroj^ a regular convexity ; the hind jpart of the thorax and 
base or the elytra are depressed, and the rest of the elytra is 
oonvex. The elytra at the base are very little broader than 
the base of the thorax (which is a kittle constricted) ; the 
shoulders form right angles, and there is a short obtuse lateral 
ridge proceeding trom them, causing the sides of the elytra to 
be nearly vertical almost to the apex. 

Atimura japonica^ n. sp. 

A, fiiBCo-grisea, capita apicoque elytrorum plus minuBve Idlvis; 
Ann. it Mag, N, Hist Ser. 4. IW, xii. 26 
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thomoe an^iilis poAticis latorulitcr productis ucutiH, dorso ragoao 
punotato, irregulariter tricostato; elytriyi Bubliiiealim punctatiB, 
costiH utrinque acute elovatiB quatuor, <juarum duabuB interioribus 
miUtiintcrruptiB, omnibus apud dedivitatem apioalom in tuber- 
cula ronica desinontibus, apioe brovitor oblique truncatis, angulo 
exteriore dontato. Long. 2^ -41^ lin. 

Jliogo ; many examples. 

Very eloscdy allied to the Bornean A, IxieilUna (Pascoe), 
which, however, is /> lines in length. 


Lasiapheij^s, nov. gen. 

Biibfam. Aj^iUunfinh portinet, sed acetubuliH intermediis extus upertis. 
Oylindrica, oiunino longe liirHuta. Vapuf exRcrtum, tboraoe 
longiuB, gonifl brevissimis. (kidi tnagni, groBsisRuue granulati^ 
medico sinuati, supra subapproximati. Antmn<e corporis longi-* 
tudino, filifonnes, robuBtie ; scapo modico elongate, obconioo, arti- 
culls gradatim por])arum deoreBceniibus. Thorax brovis, 

fero cylindricus, inormis. Khjtra upico rotundata, simplicia. 
Pidn breves ; tibim intermedia extus sulcatm, sed baud tubercu* 
lata) ; ungues divari(‘ati, simplieos. Coxa antica? exsorte-conic® ; 
prostomum inter ooxas angustissimum. MemsUrnum inter coxas 
angustum, simplex. 

Lasiapheles ohrtVides^ n. sp. 

L, fere oylindrica, fuscescenti-rufu, abdomino t^xoopto toto orobre 
punctata, louge hirsuta, autouuisy tibiis et tarsis nigris. Long* 
lin. 

Nagasaki ; many examples : on a privet-hedj^ in June* 
Has much n^semblance to a large (Jbrium^ or the forms allied 
thereto, the head being broader anteriorly than the thorax, 
and the eyes voluminous and verr coarsely faceted, tlie upper 
lobes being large, though not so large as the lower. The fore- 
head is convex, and, like the rest of the head, thickly and 
evenly punctured. The body, although clotlied with long 
grey hairs, is shining. 

Pogonooherm sennnivevs^ n.sp. 

P. hhjrido proximo ofUnis ; paulo major et ditfert elytrorum dimidio 
basali (margine basoli inoluao ) albo. Nigro-fuscus, elytris dimidio 
basali albo, antenxiis bosi fulvis ; erticuliB basi anguste 

cinereis ; scutollo nigro. medio albo-lineuto ; elytris apice trunoatiSi 
angulo exterioro longo Bpinoso ; supra crista Bubbas^ albojUfmi- 
oiliata, altoris duabus vel tribus postmedianis nigro-peniciuatis, 
macula fulva intraapioali. Long. 3|'~4 lin. 

Yokohama ; Hiogo. 
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Aulaconf)t\i8 pc^hypczotdesy ThoixiBOa. 

A^daconotus pachypezfndi.8j Thomson, Hyst. Oeramb» p< 09* 

Iliogo ; on dead wtcms of Cissus, 

Pothyne silmeay Pascoc. 

Pofhyf^6 nilaoeaf Pasooo, Ann* & Mag* Kat. Hist 1871 (October), 
p* :27a 

Nagasaki ; on dead stems of Ci»sus. 

Smemrys (?) himivcuhtuSy ri. sp. 

sublinoaris, fulvesconli-fuBcus, subtiliter incumbenti-pubeBcenB, 
olytris utrinquo medio macula olongata obliqua atro-fusca ; capito 
tlioraceque august is, puuetulatis ; oeulis vix prominuLis, tuberi- 
bua anteiiiiiferiB olevatis Bubparallclis, punetulatis, apioe breviter 
Binuatim truucutis; an tennis longissimis, sparsim dliatis, rufo- 
testaoeis, articubs apice nigro-fuacis, soapo thoraco longiore, grada- 
tim clavato. Long. 4^-0 lin, 

Maiyasan ; rare. 

Agrees with Lacordairc’s definition of SmermtiSy except in 
the form of the scape, which he defines as en c6ne renversiS j” 
whereas in the present insi^ct it is gradually enlarged into an 
elongated club. The cheeks, too, are only moderately elon- 
gated. 1 do not venture to institute a new genus on these dif- 
ferences of structure. The thorax is elongated, narrow, and 
cylindrical, except a slight tumescence of the sides in the 
middle ana at the anterior and posterior extremities. The an- 
tenn» are four times as long as the body in some examples, 
and, as in the ^e of the genus, the eleventh joint is as long 
aa the ninth ana tenth taken together. 

CalafHobiu& Japontcusy n, sp. 

(7. linearis vix oonvexus, fuBOo-piceus, subtilitor puboBceuB, crebre 
punetulatUB ; antennis corporo plusquam duple longioribus, ard- 
eulis basalibus longo hirsutis, scapo thoracis basin baud atdn- 
gente ; olytris per suturani dopressis, apicem versus baud dediribus, 
apioe obtuedssime breviter oblique trunoatis ; tibiis rufo-testaoeis. 
Long. 8-6 lin. 

Nagasaki. Crepuscular or nocturnal in flight. 

Similar in siae and shape to Cal, yracilisymxt not agreeing 
with it in generic characters, according to Lacordaire’s defini- 
tion. This is the case principally in regard to the scape of tlie 
antennie. which is relatively much sn^orter; the scape and 
several basal joints ai’e clothed with long hairs on all sides. 
The head is similar in shape, the antenniferous tubercles being 
only moderately elevated, oblique, and rather distant ; but the 
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front ifi lerts oblique and rather shorter. The elytra arc de- 
pressed along the suture, and have no distinct declivity near 
the aj>ex. 

Acanihoctnm grisms^ Fab. 

Acanikocinm ffriseua^ Fab. Syst £1. U. p. 377 (et auctor.). 
lliogo ; several examples of both sexes, differing in size 
from ^ to 7\ lines. 


Leiopuft guttatuSy n. sp. 

X. Rubelongatus, parallelopipedus, fere ut Acanihoemm grisem^ nullo- 
modo setosus ; fuHcns ; eiytris griseis fuBco-guttatis, fasoiis vagis 
duabuB fhscis, una auto, altera post medium ; anteimis ( J ) oorpore 
plusquam duplo longioribu8,haad oi]iatis,fere nudis, testaceo-rufia, 
ariiculis omnibus apice uigro-pioeiH ; thoraoc subquudrato, antioe 
gradatim, prope basin citius anguntato, post modium tumidulo, 
ibique spina brevi recta, ]>aulo obliqua armato ; dorso grosse, 
discrete punctat/O ; eiytris totis fortiter punctatis, apice bravilcr 
obtus(‘ truncatis ; pedibus ut in A, griseo gracilibus, nigris, 
femoribus et tibiis dunidio basalt testaeeo-^carneis ; tarsis postioiB 
articulo bosali caDtoris conjunctis multo longiore. 

9 ovipositore vix ultra apiw'm elytrorum producto ; sogmento ultimo 
vontrali baud elongate, truncate. Ix>ng. lin. J . 

Two examples, Hiogo. 

Exocmtnut fasctolatuSy n. sp, 

E. halteat^ proximo affinis. Atro-fuscus ; eiytris pubo grisea 
vestitis, iasda dentata post medium donudata, lineatim punctatis^ 
interstitiis setisnigris Uneatim ordinatis. Lcmg. lin. 

Many examples. 

Himilar in lorm to E. baUeatua (Serv.). Blackish browA. 
Head clothed with grey pile. Antennse setose^ as in B. haU 
tmtusy but the hairs shorter ; blacky sometimes rufo-piceou^ 
bases of joints grey. Thorax of similar form to that of E. 
baUeatm ; the base and three short streaks proceeding thence 
towards the disk griseous pubescent. Elytra punctured in 
lines, with a row of verjr oistinct and separate rigid black 
seta) down some of the interstices: the laid ashy pile is in 
many places interrupted, forming oblong spots ; there is an 
oblique patch at the sides, and beyond the middle an irregular 
zigzag fWia of the blackish ground-colour. 

Exocentrun n* sp, 

E. hnlUnto forma similis. Piooo-fusous ; eiytris suiura ot linsis 
quimpio, p(#8t medium late interruptis, giiseis. Ixmg. 2| Bn. 

Many examples. 
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Similar in form to E. haUmtua : but tlie anteiiuce decidedly 
thicker and densely clotlied with long hairs. Thorax of very 
similar form. General colour brownish red. The elytra rather 
densely and irregularly clothed with erect hairs ; each el}rtron 
has the suture and five lines grey : all (except the sutural) 
interrupted behind the middle by a nroad sigaog fascia of the 
ground-colour, beyond which, near the apex, three short lines 
only reappear, 

Exocentrua tofiaua^ n. sp, 

J?. halUaio forma similis, at multo minor, baud sotosus. Oblongua, 
teataoeo^fuscus, incumbenti-puboscens ; capitc Ihoracequo olwcu- 
rioribus, subtilitor crebre punotulatis, hoc spina laieruli minus 
oUiqoa ; elytris sublincatim punctulatis, maculis transversis ir> 
regularitor sparsim nebulosis ; antennis corpora longioribus, gruci-' 
libus, baud sotosis. Long. J ^-1 J lin. 

Nagasaki ; on ivy. 

Exooentrus guttulatus, u, sp, 

E, oblongus, convoxus, subrnneo-niger, griw*o-olivaoeu pubom»on»; 
clytris ereote setosis, pube griHco-olivaoca lineatini guttatiB ct 
(tone medium fasciatls ; antetmis oiliatis, articuiis busi grisco* 
testaoeis. Long. lin. 

One example, 

llead and thorax rather smaller and elytra more ample than 
in E. haltmtm ; thoracic spine broad at the base, oblique and 
acute. Elytra subscriate-punctulate, with single, erect, black 
bristles ana oblong spots of olive-grey pubescence aiTangcd in 
lines 5 a bolt of alrniuir colour a attic alter the middle. The 
antennas elongated, as in E* balteatusy moderately pubescent, 
and finely ciliated beneath. 

Asai’ER1>a, uov. gen. 

Faoies Saperdarum, sod uaguibus diyorgontibus, simplicibus. 
Slongaia, linearis. Caput exsertuni, postioo dilatatura. Oeuli 
fere divisi. Antannas tenues, filiformes : scapo modico clongato, 
oylindrioo-ovato. Thorax transyersus, postioe ooustrictus, tuber* 
oulo Vfdido latendi armatus. Mytra apice rotundata, simpUoia. 
Ptdea brevas \ eoxm antiem extus atigalat4» ; aoetahula iutermodia 
oxtus aperta ; titHm iiitormoduo extus suloaiie et tuborculatm ; 
alarm inter ooxas simplioia. 

This genus does not fall naturally into any of the numerous 
^^groupes’’ into which Lacordaire divides the Lamiadse with 
simple antennal scape. It agrees best with the Apo^necynincOy 
and has some resemblance to Eunidiay except its longer body 
and stout thoracic lateral tubercles, 1 should be inclineid to 



886 Mr, H, W. Bates on the 

instituto with it a distinct gtoup, to range near the Affajpan^ 
thincB, ^ 

Amperda rufipenj n. sp. 

A* atr(>*-fUscay opaca, tenuitor griaeo-pubescons ; scntello et sutura 
griseis ; podibus ruhs ; antennis rufescoutibus^ scapo aplcibnsquo 
articulorum uigro-fuscis ; oorporc supra crobro puactulato. Long, 
lin, 

lliogo. 

Some specimens appear abraded and have no trace of grey 
suture and scutcllum : and the antenrue arc soiuctimcH quite 
black, 

Aaajierda agapanihina^ n. sp. 

A, eeneo-fosca, toincuto olivacoo-grisoo nebuJosa ; pedibus et antennis 
nifescoutibus, harum artioulis basi pallidioribus. Long. 5 lin. 

Awomori ; Yokohama. 

Tliis 8j)ecica bejirs much resemblance to an Agapanihia. 
The olivaceous grey clothing of the elytra is interrupted by 
numerous roundish B{)ots and by an indistinct fascia across 
the middle ; the thoracic tubercles are large and acute. 

Agapanihia pilicorntSy Fab. 

Agapanihia piUeonM^ Fab. Ent. Syit i. 2, p. 810. 

One example, agreeing with others which I obtained from 
Maack’s collection from East Siberia. 

Fabricius describes the base of the antennal joints from the 
tliird as subferrugineo.” Some examples from East Siberia 
havcycllowish bases to the joints, and others (like the Japanese 
specimens) grey ; I am not sure that they are not mstinct 
species. Motschulsky descrilxjs the form with yellowish bases 
as A. jhadcuhaa (Etudes Entora. 1860, p, 41), evidently con* 
sidering the other form the txxkd pilicornxa. 

Saperda aanguinoUntay Thomson. 

Cagoaima aangumoka^a, Thomson, Syst. Oeramb. p. 110. 

Hiogo, many examples. 

It is not mentioned in the description of the genus Cagoavmiy 
instituted for this species by M. Thomson^ in what it differs 
from the genus It appears to be perfectly congeneric 

with fiw acalarta otc. 

Thyeaiea GebUriy Falderm. 

Saperda Oebkriy Falderm. OoL ab ill. Bungio in China Bor. &c. p. 4^4, 

t, V. f. 6. 

Thye^ea puimeem^ Thomson, Syst. Ceramb. p. 110, 

Yokohama; also Mauclmria and N. (^hina. 
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The genus is di8tingaish(3d from Sajyerda by the gro()v<3 and 
notch on the outer edge of the middle tibiae, md from Qhnea 
by the absence of carina from tlie sides of the elytra. 

Glenea Fortunei^ Saunders. 

OimM JMunei, Saunders, Twma. Ent Soo. scr. 2, ii. p. 112, pi. 4 f. 1, 
Common in Japan. 

Olenea galatheaj Thomson. 

Gknea ydlathca^ Thomson, Syst. Coramb, p. 5(5(J. 

Mr. Lewis's collection docs not contain this specie, s. 

Ghnca ocelota^ n. sp. 

(?. clongata, supra deplanata, pube subtili ochroo-fosca dense veatita ; 
thoracis dorso maculis (juntuor ; elytris maculis laternlibua ntrintpie 
quatuor lineatim oidiiiaiis, humoris et macula subbaaidi nigris ; 
elytris lateribus acute carinatis, supra versus carinam magis dare 
ooloratiB; apioe aingulatim rotuudatis; tibiis intermediis extus 
longo sinuatis sed haud sulcatis. Long. 7-8 Un. 2 . 

Iliogo, many examples. 

Belongs to ulenea by the carinated elytra; but the groove 
of the intermediate tibim is obsolete. The claws offer a pecu- 
liarity which is not alluded to in any generic description. In 
the male the inner claw of the four anterior tarsi has a tooth 
on the outer side of the base, tlie claws of the hind feet being 
simple ; in the female the claws of the four anterior tarsi are 
simple, whilst the base of the claws of the hindmost pair has 
a blunt tooth. 


Olenea rdicta^ Pascoe. 

Olmea rtUcUif Pascoe, Trans. Ent. Boo. ser. 2, iv. p. 258. 

O, quoad formam Q, etc. haud dissimilis. Nigra, 

iq^arsim orecte pubesoens ; thoraoe vitta modiaua et scuteUo 
oohraoeo-albis ; elytris rufo-castaneis utrinque guttis (|uinque 
ochraooo-albis ; pedibus testaoeo-flavis ; tarsis albis ; antonnis 
picas, ciliatis ; corpore subtus sparsim cano pubosoento, lateribus 
plagis cano-tomentosis ; oapite et thorace supra puuotnlatis, hoc 
eylindrioo, versus basin paulo angustato ; Claris apice utrinque 
smuato-trun^tis, ^gulo suturali aouto, producto, oxteriorc lotige 
spinoso, lateribus bicarinatis, supra fortiter punctatis, propo apioem 
Iffivibos ibiquo oolore obsouriore. Long. 5^-6 lin. 

Moon-temple, Osaka; Miteuyama ; also N. China. 

A true Olenea, Intermediate tibia? grooved and notched, 
and all claws in both sexes simple. 
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Pkjitcecia aimulans, n. ap. 

GUmm rdlckt siiifiUima. Nigra, orecte pubescons, vortick viUulk 
duabas, thoraciH vitta mediana scutelloque ochracoo - albk ; 
elytria oastanek, maculis utrinquc ochrfujoo-albia quinqua, Hutura 
vittulaqiie indistinota laterali baaali oohracoo^albia ; podibiw 
flavo-^tostacoifi, tarsia albis ; antennia nigrin, articulo tertio apico 
grisoo ; motaatomo et abdominis sogmentis latoribus oano-iomoti- 
tosis ; corpora supra fortitor punotato ; olytris apice obtuse tniii >> 
catis, lateribus verticalibus, baud vero distiiicte oariiiatis^ Long. 
4|-6 lin. 

Moon-temple, Osaka. 

Dec^tively similar to Glenm relicta^ and confounded witli 
it by Mr. Lewis himself ; the tootlicd claws, however, at once 
show its true character ; and the obtuse truncation of the elytra 
is also a constant and conspicuous means of distinguishing it. 
The ochreous spots of the elytra are an indistinct one (son^e- 
tiines absent) on each side of the base, and two, one behind the 
other, on the disk towards the middle. The tarsal claws arc 
not bifid,’* as in the more typical Phytoedm^ but appendi- 
culated,” almost as in Ohorea. 

Phytcecia vontralisy Chevrolat* 

/%. lineolm (F.) simillimtt. Cylindrica, grifloo-nigra ; thoracis 
macula discoidali ovali, vontre femoribusque (apico oxcepto) mfis. 
Long. 4 lin. 

Nagasaki ; also I. of Formosa and China. 

1 have this species in collection under tlie above name, 
but have not succeeded in finding a published description. It 
is very close to the European PJu hneola^ differing chiefly in 
the yellowish-rod abdomen, and in the black of the knees ex- 
tending halfway along the hind part of the femora ; the form 
and sculpture arc the same. 

Oberea japonicuy n. sp. 

0. pupUUUas similis, at major et magis olongata. Testaoeo-flava ; 
aiytris (basi excepto) griseo-fuscis ; vitta laterali, abdominis 
segmonto ultimo, capite ot autcunis nigris ; capito ut in O.pupiU 
lata rogulariter discreto pimctato ; ihoraoo latoribus paulu tobm* 
dalo, supra convexo, opaoo; olytris linoatim punctatis, apice 
oblique late truncatds, angulo sututali breviter, exteriore longe 
spinoso. Long. 8^-0 lin. cf $ * 

Hiogo. 

The yellowish or tawny-reddish basal colom of the elytra 
covers the humeral callus, extending as a short stripe down 
the side from the shoulder, and forms a squarish patch over and 
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around the »GUtolIum. The punctuation of the elytra is rather 
distant, strongly impressed, and arranged ii]^ lines. Varieties 
occur in whim the metasternum and the middle of the basal 
ventral segments are blackisli, others in which the sides of 
the basal ventral segments only are blackish. 

Gbcrm hdmsccns^ n. sp. 

0. jafoniom nmillima, differt solum thoracis medio magis oonvexo, 
elytris apioe oblique truncatis, baud spinosis. Longit. 7~8 
lin. iS $ . 

Among Mr. Lewis’s numerous series of Ofaponica are three 
examples { ? ) of a form precisely similar in colours, except 
that tne lateral dark striiie of the elytra extends further over 
the humeral callus ; but the apex is simply obliquely truncated, 
without spine either at the sutural or exterior angle. I’hc 
thorax also is decidedly more convex on the disk, with a distinct 
transverse sulcus near the anterior and posterior margins. 
The punctuation is the same, particularly the regular strong 
liueate punctures of the el^a, confused and faint only near 
the apex. The terminal abdominal segment is black, the rest 
of the under surface, Uie logs, the thorax, and the base of 
the elytra (except the Immoral callus) testaceous yellow or 
reddish. 

1 think it very jx>ssible tlxat it is only a variety or aberration 
of O^japonxica. 


Oherea mixta^ u. sp. 

O.^ponim proximo ai&uis; diffort solum punotis elytrorum cou- 
fdris, nigrodineque elytrorum per callum homeralem usque nd 
basin oxteusa. Long. 0-8 lin. fS $ • 

Simabara, Osaka ; four examples. 

Deceptively similar to 0. japonica ; rather less elongated, 
and the punctuation of the elytra not arranged in lines. The 
head and thorax do not difier in form or colour ; but tlie an- 
tennm are decidedly shorter in both sexes. The testaceous 
red colour of the base forms only a squait' patch over and 
around the scutellum and a narrow streak down tlie extreme 
margin below the humerus ; the truncation of the elytra is less 
oblique, and both angles are produced and spiniform, the 
exterior one much the longer; tne base of the apical ventral 
segment is yellow, the rest black. 

Oberea niffriventris^ n. sp. 

0. valdo elongaia, angusta, linearis, nigra; capite, thorace, busi 
elytrorum femoribusqtie auticis ei iutermoduB .castaneo-rufis ; 
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oapite Bpbaeriuo baud profundo j^unotato, oum thorace (angusto^ 
cylindrico) opaco ; elyiris obHquwsinie suiuato-truiicatis, angulia 
Toldo prodiictin arutiB, supra grosse linoatim pauctatis ; abdomino 
Uneari, punctulato. Long. G lin. $ . 

O»o example. 


Oberea marginAhi^ n. sp. 

0. pupillata inulto brevior. Flavo-tentacea, erecto pubescons ; oapite 
antennaraiu(}uc urtioulis basalibus duobun nigris nitidis^illo grosso 
discreto punctnto ; thoruco brovi, opaco» irapunctato, antice ot 
postico transvorsim dopresso, disco modicc convexo ; ( lytris fortitor 
deplanatiB, gradatim angusttitis, apico late suboblicpio sinuato- 
truncatis, aiigulis productis, aeutis, 8n])r« serioco-opocis, vitta late- 
ral! (basin baud attingonte) nigro-fusca, utrimiue extus lineal im, 
intus confuse ^uncial is; raotostonio si'gmcntiHqne ventris busali- 
bus fusco plugiatis ; anteuiiis in utroque m(‘xu corpore paulo lon- 
gioribUB, filiformibus^ subtilitcr pubescent ibus et ciliatis. Ixjng. 
6—6^ lin* c? $ • 

Osaka, Hiogo ; many examples. 

Oberea Julveola^ n. sp. 

0. gracilior, elytris aiigustatis ; rufeseonti-fulva, scapo fusoo-nigro j 
capite et thorace opacis vix oorispicue punctatis^ hoc brevi, lateribus 
medio rotundatis, antico et postioe transvorsim sulcato, medio 
dorsi convexo ; elytris mox pone humcroa angustatis, apioe por- 
obliquo truncatia, angulo Huturali acuto, extcnorc late producto, 
dorso fortitor linoatim punotatis, interatitio quarto pauio elorato. 
Long. 7 Un. 

Ka^osima, 

Distinguished by its uniform reddish-tawny coloration and 
the stonj-opaque surface of the head as well as the thorax. In 
some points it agrees with Chevrolat’s O.Juadpennis; but, so 
far as the almost unintelligible description goes, tlie elytra arc 
brown in tliat species ; he says, elytra . . . apice planis . . . 
fuscis.’’ 


Chreonoma Fortunei\ Thomson. 

Chrmmoma Forhtnei, Tliomson, Arebiv. Entom. i. p, 68. 

Many examples. Also Shonpliai and Ghe-kiang in China. 
All the Japanese examples differ from the Chinese by the 
much smaller extent of colour at the bases of the anfoiti^ ‘ 
joints ; in other respeefi they are precisely similar. ' 
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XLVIIL— On Spontaneom Division in the Echinodermata 
and other Radiata, By Dr. C. F. L6TK.EN, 


[Concluded ftom p. 387.] 

DA-LYELL* and Semr)er t have investigated tlie faculty of 
regeneration in the Ilolothurida; and tho tormer has established 
that a voluntary spontaneous division really takes place at 
least in some species of those Echinoderms. It is to be regretted 
that with regard to the faculty of regeneration and to artificial 
division we do not yet possess any methodical observations 
upon other Echinoderms, especially the Asterida and Ophiu- 
nda, in which the frequent cases of regeneration which hav(i 
been observed lead us to dc<lucc the possibility of artificial 
division if it were tried. But even if this wt*re the case it 
would not prevent our interpreting tho phenomena already 
described as a natural or spontaneous binary or radial division, 
seeing that we are not in a position to discover an exterior in- 
fiuonce capable of exerting upon tlie life of these animals so 
profound and singular an action, but we can only seek the 
cause of these natural phenomena of division in an act 
emanating from the organism itself and having viultiplication 
for its object. 

Like the authors who have treated before me of hcteractinism 


in the Ophiurida and Asterida, 1 must therefore hold to the 
hypothesis that in the cases already specially examined ( Ophio- 
wato, Ophiactis (p. p.), Ophioconia (p. p.), Asterias (p. p.), 
Linmia (p*p.)> ^nd Ophiaiaster (p. p.)) it is due to a true 
spontaneous division, no doubt repeated several times. But, as 
I have already point^ out, however acceptable this explanation 
may appear, it cannot be regarded as the true one until it lias 
been verified upon animals kept alive for a long time in aquaria. 
Nevertheless it has so many probabilities m its favour that 
it is well to call attention to it — especially at a time when 
experimental aoology ” already possesses a review of its own. 
and the establishment of zooIogi<^ stations is being realizcci 
on Ae shores of that very sea which harbours two of the 
in which we suppose such a division to occur, namely 
t^hiactie virena and Asterias tenuispina. If we coula succeed 

limNr As&tttni} dmnon ieall;|r takes place, whetlier it Is 
repeated several times, wbether it ceases when the animals 
attain a certain or size and when tho organs have acquired 
a certain degree of development, &c. Theae phenomena possess 


* Powers of the Creator, vol. L jqn wyy. 
t Itoisen ini Aruhipol der IMiilippinen, 2Wt Theil, liand i p. 201. 
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a H{>ecial uitcrest, because the Holotliurida^ Asterida^ imd 
Ophiurida arc the hipheat organismB in their aphore in which 
a true spontaneoua division has been ascertained or supposed 
to occur; and as other forms of agamic reproduction, e,ff. gem- 
mation, arc entirely unknown in the class Echinoclermata^, 
there is the less reason here than elsewhere to regard division 
as a dis^iswl gemmation or something of the kind. Sponta- 
neous division, therefore, is manifested in this class of animals 
with exceptional purity and independence. If wc supjiose that 
it is really a division that take^ place he^, it is a division pure 
and simple, and not a mask under which something else is 
hidden (gemmation or some analogous mode of multiplication). 

In fact, although spontaneous division has always been 
represented as a sjieeial category of the various modes of 
rmiroduction of the lower animals, esnecially as a subdivision 
of agamic reproduction, and althougli the text-hooks assign 
to this mode of reproduction a comparatively wide domain, it 
is evident that in many cases the spontaneous division is only 
apparent ; in reality it is often something quite different that 
t^es place ; and the part ascribed to this mode of reproduction 
is thus so much reduced that it is easy to understand how doubts 
may Iiavc arisen wliether natural sjiontaneous division ever 
takes place, with the exception, of course, of the animals placed 
at the very bottom of the scale (lihizopoda, Monera), in which 
the notions of cell and individual are almost confounded, and 
the individual, with the other properties of the cell, has also 
inherited its divisibility. Thus, in many Infusoria^ a ‘^division 
ill the direction of the length ” has Injen supposcjd in coses 
in which there was only a copulation; two individuals have 
been found half united and hall free, and it has been concluded 
that they were in course of separation, while, on the contrary^ 
they were engaged in the no less astonishing operation of 
fusing into onef. 

• In publishing a very interesting obstTvation upon viviparity in an 
l^inid {AnochanuB)f M. Qmbe (Monatab. Akad. Wias. iisrl. 1808, p. 178) 
has put forward the h^^otbesb tliat it was a case of agamic reproduodon 
by means of germs or internal buds ; but in reality there is no sufficient 
reason for accepting this supposition, nor do I soo bow the difficultiM 

S rented by the history of the reproduction of that Echinid can be 
iminiehed by it. M. uriibe’s hypothesis, mon^ovor, is connected with 
the theory according to which the formation of the Asterid or Kohinid in 
the JPMciis-larva is pot a metamorphosis, but a gemmation--axi opinion 
the inconrectneM of which 1 thought loologists had long since reeotipais^ 
t Besides this operation, whicn is the opposite of a division, them i» 
produced apparently in these animals a true lonmtudinal division the 
various beU-animalculos, which enables them to form colonies, when one 
of the two newly formea bells does not detach itself. But it iremains to 
be learned whether this divisiont as in other Infusoria, is not in reality a 
disguised production of two perfectly new individuals. 
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The transverse division of the Infusoria also is not a true 
division. As M. Hteenstrup has indicated, it results clearly 
from the beautiiul observations of M. Stein that it is not an 
individual that divides into two, but two young individuals 
that are developed in the same mother and b^me free by 
absorbing her body. We must also join witli those naturalists 
(Boeck, Steenstrup^ who maintain, as resulting clearly from 
observation, that the act by whicn the Sa^jMstonia b<*.comea 
transfortneu into the Strohila (by multiple transverse scission), 
and the latter breaks up into a series ot young Meduste^ is only 
a slightly disguised development of a series of internal germs 
or buds, accompanied by an absorjition of the Medusa-nurse 
(the. Scyphistonia)^ exactly as in the Infusoria, with the sole 
aifFerence that the number of germs is much greater than in 
the latter. 


Wo may also doubt whether a true spontaneous division 
ever takes place among the Vermes (at all events those of the 
highest rank) ; it would seem that in most eases it is only a 
disguised gemmation. To discuss this question thoroughly 
with regam to the fissiparous Chsetopoda (Naides, SyUidea, 
Tubicola) would cany me far beyond the limits of this memoir, 
and \Vould nevertheless throw no light upon the subject ; it 
will suffice for me to remind the reader that whilst it seems to 
result positively from some observations that what takes place 
here is a gemmation, or a successive development of a series 
of germs or buds in the posterior extremity of the worm^ many 
ob^iwers regard it as beyond doubt tliat there is a pure division 
followed by a regeneration of the part separated. These 
questions being in general surrounded by a certain obscurity, 
observers have probably in most cases not been fully conscious 
of the distinction to be established, and consequently have not 
overcome its difficulties. However, as it cannot be doubted 
that it is always the same phenomenon that takes place here, 
t. a. either a true division or a true gemmation, the balance in 
opinion inclines strongly to the latter side. It seems to me 
mat tibe observations we possess may be readily brought into 
accordance with the opinion that the so-called scissipari^ of 
tb^Ohsstonoda is only a disguised terminal gemmation, preci^ly 
as in the Medusa-nurses. 


That the faculty of regeneration is extremely great in the 
Vermes is a well-known fact. In certain oases, as O. F. 
HtLUer showed a hundred years a^o (by very exact experiments, 
in which spontaneous division with tne regeneration resulting 
from it is most distinctly separated fix}m natural scissiparity or 
Miumation)) it attains such a development that artimial 
oivision is produced with great facility. In the present day 
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we po» 80 «s interesting observations by Mr. Macintosh^ showing 
that certain Nemertma when in confinement may 

break up into a quantity of fragments, all of whicli possess 
tlie power of regeneration so as to become complete individuals. 
This kind of division, which is neither entindy sj^ontaneous 
nor entirely artificial, is difficult to range under any definite 
scientific dettirminalion ; we find analogous cases among the 
Actinia?. 

Spontaneous division (schizogony) seems therefore to occur 
priucij^allv in two gr(3at groups (»f the lower animals ; — the 
Protozoa (Monera and Uhizopoua), whicli are reduced to simple 
cells, and which consequeiitJy may bo dividiirl artificially and 
divide themselves ; and the Radiata (Echinoderms and (jcelen- 
terata), in which the divisibility is partly connected in a 
perfectly natural manner with the radiate stnu^ture. But both 
m the Echinodermata and in the Coclenterata sj)ontanoouR 
division is at the same time intimately connected with regen-^ 
eration, upon which it depends, and from which it cannot be 
separated : we may regard it as the most perfect ex^ircssion of 
its development; ana in some Coelentcrata (especially the 
Actinifis) it is moreover in intimate connexion with gemmation 
(blastogony), and passes so insensibly into pei&tly cha- 
racterized phenomena of gemmation, that, at any rate in a 
great many cases, it seems impossible to trace a boundary 
between these two modes of reproduction, which seem to be so 
essentially different. As the experiments made upon this 
subject have never been considered in their totality, and it 
would be very desirable that they should be resumed in a 
methodical manner, 1 have appended to my communications 
on spontaneous division in the echinodermata a short statement 
of what has been ascertained as to regeneration and artificial 
and natural division in the Medusee and Actinbe. By this 
means I propose to collect some materials which may assist in 
answering the following questions : — Of what facts whidi may 
throw light upon the sjjontaneous division of certain Badiata 
is science in possession ? and in what relation does sj)ontaneou8 
division stand on the one hand to artificial division, and on the 
other to gemmation and other forms of agamic reproduction ? 

With regard to the Medusa', 1 leave on one aide the so-called 
scissiparouB division of the Scyphistomn^ and also pass over in 
silence the celebrated observations on the spontaneous and 
artificial division of the freshwater |K)lypes, as likewise the in- 
teresting experiments of M. Hfickel on the artificial division 
of the ova and euibiyos of tlie Siphonophora. In fact, in all 
these cases, as i t the researches of Dalycsil and Ecid on arti- 
ficial division (both longitudinal and transverse) in the 
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BUma^ wehaxye not todi^ with the division of a true inddviduaV^ 
in the strict acceptation of the term, but with that of a creature 
which is really very simple, but potentially and tn nuee is 
a multiple creature, whicli would resolve or develop itself into 
a long scries of individuals. I therefore confine myself to refer- 
ences to tliose cases in whicli a true artificial or spontaneous divi- 
sion has been observed in the iledusm — namely, by M. Htlckel 
in the species of the group Thaumantiasy and by M. KolUker in 
young meBonetnata ( Stomohrachium) • J f, however, H iickers ob- 
servations relate to Medusse of the category which Mr. Allman 
subsequently termed “Oonocliemes” this case would liave to be 
assiniilated to those whicli, for reasons cx])lained alxivc, fall 
outside the considerations here involved. After mentioning 
the spontaneous and artificial division of Protohydray a tyjie 
which is still but little known, and also the artificial division 
of Luesrnaria and the spontaneous division of Schizocladium 
{which ap|)car to me to have just as much resemblance to 
gemmation or sporogony), I take up the examination of the 
faculty of regeneration and the divisibility of the Actinias, 
commencing with the remarkable investigations of Dicque- 
mare, whi^ are already a century old, and then passing 
in review the more recent exiienments and olwacrvations 
of Gosse, Peach, Bennett, Dalyell, M^Cready, Mrs. Tliynne, 
Van Benedcn, Wright, and llogg. From those it appears 
not only that the Actinias may divided longitudinally and 
transversely, but also that sjiontaneouB division is by no means 
a rare phenomenon, at least in some species {A.cereuBy dian^ 
thuSy cavernosa) ; in an Actinid probably produced from the 
ova of Oaryophyllia tkniihii it was even repeated so fr('.cmently 
that, in the course of two years, two individuals were tlius in- 
creased to 278. By a similar longitudinal division the frequent 
appemrance of double Actinias more or leas joined together has 
also been explained ; but their formation may be interpreted 
in different way« 

Although in the Actini® (except, perhaps, Corynactis) gem- 
mation cannot be regarded as a normal mode of reproduction, 
as in the compound Anthozoa, it nevcrtlxeless occurs sometimes 
in tliem— |iartly in the same species wliich are subject tosponta- 
neouB longitudinal division, and (as in the sujiposed Vofryo-^ 
phylliu Smithii) in conjunction with this latter operation. 
Consequently these two modes of agamic reproduction, different 
as they are in form, evidently replace one onotlier, and cannot 
differ much in their essence ; moreover, when the division is a 
little excentrical, and one of the parts is a little smaller than 
the other, we may ask ourselves whether the division is not 
really a aisguisea gemmation. I'hc limit is no less difficult to 
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trace in those caaen in which small portions of the margin of 
the pedal disk of the ActinisB spontaneously, accidentally, or 
artinciaUy detached acquire an independent life and be^me 
developed into ActinisB (A. laceratuy diantJius). ^ Spontaneous 
transverse scissiparity is known only in Qonmtinia [prolifera ) ; 
and even this has much more the character of a gemmation. 

The faculty of regeneration is likewise highly developed in 
the Fungim ; and in consequence of injuries it often hapiKsns 
that an individual splits into two or more, or that a \bx^ or 
smaller number of buds are produced ; for in these normally 
simple Anthozoa gemmation is not a normal phenomenon, and 
it is not always |>os8ible to trace a precise boundary between 
gemmation and the regeneration which takes place after an 
injuiy. What has been described in Diaseris as a union of 
several sectors orij^nally separate is rather a spontaneous or 
somis}>ontaneou8 division, followed by phenomena of regenera- 
tion and gemmation. 

Although an important part has been ascribed to spontaneous 
division in the compound Madrejioraria, and it has even been 
supposcrl that this mode of multiplication characterizes certain 
systematic groups, I have become convinced that its importance 
in this respect is completely illusory, and that it will be found, 
by a more careful examination, that in most cases (e.i^.the 
Mfmndrince) this supposed division is only a gemmation. 
As my master. Prof. Steenstrup, pointed out to me many years 
ago, the new individual always originates as an isolated bud ; 
but as it i^ws, the boundaiy between it and its nearest neigh** 
hour, which must lie regarded as its nurse, is seen gradutuly 
to be effaced. This is precisely the opposite of what has btsen 
supposed. The individuals {e. g. in the Euphyllimy the MussePy 
and the Symphylliw) begin by being isolated, and finish by 
being more or less completely luiiefl into one another. I think, 
therefore, that the intei’pretation of these facts given by Mr. 
Dana approaches nearer to the truth than that of M. Milne** 
Edwards ; and I must maintain that (leaving out of considerar 
tion the intercalicinal gemmation, which it w^ould be very 
difficult to distinguish from division) no true spontaneous 
division has yet been ascertained to occur in the compound 
Madreporaria* 

The result of the investigations and considerations which 
have been set fortli here, partly in extenso and partly in 
the form of a summaiy, is as follows : — 

If there are many cases in which spontaneous division is 
only a more or disguised gemmation, and in which wears 
not yet in a position to separate clearly one from the other, 
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there are neTertlieless many other cases in which it by no means 
presents this character, bat, as expressed by tfie term, is a 
divii^ and nothing else. In some cases (in the Asterida and 
C^hiarida above mentioned, and perhaps in certain Actinia^ 
thu division is probably a normal form of increase which 
replaces gemmation ; in others, on the contrary, it appears to 
be quite accidental. On the one side, therefore, it is related 
to regeneration, on the other to gemmation. Althoogh it is 
not (dways possible to indicate clearly the limit between these 
phenomena, and division and gemmation often replace each 
other, this does not prevent our retaining for “ schizogony ” 
an independmit place in the series of mo£s of agamic mnlti- 
plioation (monogony), side by side with internal and external 
gemmation (blastogony), and with multiplication by free germs 
(spOTOgony) or by nnfecundated ova (parthenogony), especially 
as it is a aeduction from the scientific value and importance 
of these categories that it seems to be difficult or even im- 
possible to trace a marked line of separation between these 
modes of multiplication or between parthenogony and sexual 
reproduction. But, as I have indicate above, the classification 
in the category of schizogony of the phenomena of multiplica- 
tion already described in the Asterida and Ophiurida has 
precisely the effect of clearly establishing that spontaneous 
mvision differs qualitatively from gemmation, which might 
well have been regarded as doubtful so long as we had exdu- 
sively or chiefly in view the phenomena presented by the 
Coruliaria and Actiniae. 

The general propositions which sum up the present state of 
our knowledge regarding spontaneous division may therefore, 
I thinlL be provisionally enunciated as follows : — 

1. The most energetic manifestation of the faculty of re- 
generation in animals is diviaihiKtg. 

, 2t In certain forms of Radiata in which the faculty of re- 
f^evatimi is highly developed, mo^ianmu diviaion occurs 
either alone (Astonda wid Ophiuriu) or associated with gem- 
mation (AcHnin). 

8< True apontaneous division, or aohizMony, in the Actinim, 
Hednsss, Asterida, and Ophiurida (which must not be con- 
founded with the disgttisM gemmation of tlie Infusoria, of 
i^phiatma, and of certain Chsstopods) must regarded as 
a peculiiur of agamic re|«odaotion, side by side with 
bladogtmy, sporogony, and pa^enogony. 
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LaUn diaractera of nm Specks referred to in this Paper. 

1, Ophioderma tongana. 

Granula disci minuta, Boutella ludialia obte^ntia ; mdsuroB disci 
scutella dorsalia brachiorum bina vd toma intima ampler \ scuta 
oralia latiora quam longs, triangnlaria, extus rotundata, intus 
acuminata, angulis lateralibus rotundatis ; scutcUa adoralia gra* 
noils obtecta ; papillm orales octomc, exterioros latm, obtusm, in* 
teriores aouminatm, angustfe; scutella ventralia brachiorum oc* 
tangttla,]ongioraquam lata, lateribus excavatis; dorsalium latitude 
longitudinem duplam aaquat; spina' laterales octonm, dopresai^ 
brcTos, dense collocate, sequales et scutella lateralis dimidia 
8et][uantea, indma tantiim (Meteris major. Diam. disci (speoiminis 
juvenilis) 9 mm^ ; braoliia sextuplo longiora. 

llab. ad insulas Tonganas. 

2, Ophiostigma formosa. 

Disoufl granulis obtusis, cylindricis infra et sparsius supra obteotua, 
scutis radialibus tamcn nudis, conspicuis ; scuta oralia teque longs 
ac lata, rotuudata, intus acuminata ; scutella adoralia sat magna, 
extus latiora, fere trausversa, intus et extus sese tangentia, sou* 
tello veuirali Ultimo minutissimo mode scjuucta ; papillm orales 
quatemte, externa minuta, rudimontali, ca^term sat magna 3 ,mqaaleB, 
obtusoe. Brachia diametrum disci scxtuplum lougitudine eequantaa, 
gracilia, apioem versus parum decresoentia, d^ressa, baud moi^* 
formia ; scutella ventralia quadrangula, anguUs rotundatis latari* 
busque oxoavatis, longiora quam lata, inter se baud smuncta ; spinm 
laterales temm, breves, aoutie, planiusoulse, latitudincm braohU 
dimidiam ^uontes ; papiilm ambulaorales bince ; scutella dmalia 
oralia, latiora quam longa, Diam. disci mm. 

Hah. in freto Formosm dicto. 

3. Amphipholia Andrece. 

Discus planus, margine acute, supra insertionem brachiorum paiuin 
inoiso, squamis minutis, i^umerosia, planis, solidis, aequalibus, im* 
brioatis teotus ; squamm maiginales distiuctm, bisoriataD, ventraloi 
dorsalibus hand minores ; spin® vel granula nulla ; scuta ra^alia 
mediooria, ooutingentia, apioibus modo squamula singula val aqua* 
mulis binis minutis sejuuota ; ooqjuncta flguram ovalem, extua 
latiorem, fere aqua latam ao longam formant \ scuta oralia minutg 
formam solitam rhomboideam aoutam exhibent ; adoralia lineaHa 
triangularia, extus souiello brachiorum ventreli minutissimo 
sejunota ; papUlm orales quaternm, binsD intermedia maximm, 
terdum divisaa. Brachia elongate, gracilia, fortiter deoresoentta^ 
hliformia ; scutella dorsidia late ovaliu, latitndiue longitudinem 
duplam mquante ; ventralia Mntegona, ad basin brachiorum latio^ra 
quam longa^ margine aboredi recto, lateralibus excavatis ; spiiiSi 
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lateralea tornoe^ minutce,acut(e, articulos Bpiniforosferelfmgitudine 
oqtiantes ; papilUe ambolacralos geminsa. Diam. diaoi 8 mm. 

Hab, ad oras inBulm Javce. ^ 

4. Amphipholis Kochii^ 

Discus plauus, margine roiundato, supra iuBertionom braohiorom 
in adultis fortiter inciso, squamis minutiasimis utriuque tectus, 
luarginalibus uuUis; spinte vel graiiula nulla; scuta radialia 
minutat angusta, introrsum aoutiora, parum dirorgontia, cuneolo 
squamarum plane disjuncta : scuta oralia rbomboidea, acuta ; 
papillse oroles temoD, intoma infradeutalis, extoma maxima; 
brachia modiocriter eloiigata, versus apicem decroscentia ; soutella 
dorsalia late ovalia, vontralia jioniagona, latiora quam longa, 
margino aborali recto ; spinac lateralos ternm, validm, obtuso, oom> 
prossm ; papilUc ambulacrales bium. Diam. disci 6-7 mm. 

Hah. ad oras AlanHchurim orientales, 

5. Ophiothela Uidfcola^ 

Discus inter brachiorum sex originom profunde incisus, scutis 
radiaiibus 12 maximis fere piano obtcctus; some interradiales 
angustiiisimflB granula sparse gerunt; tubercula majora pauoa, 
rarius spm» aoutm breviusoulae in parte contrail disoi» in angulis 
extemis intersoutellaribus et in lateribus disci inter rimas genitales 
adsunt ; superdcies vontralis disci et brachiorum cute moUi induta ; 
scuta oraUa et adoraJia baud conspicua, vontralia brachiorum, 
neo non papillm ambulacrales desunt ; brachia brevia, ssepe in* 
mqualia, diametrum disci duplum longitudine sequantia, supra 
granulis rotundatis (in junioribus et in parte externa brachiorum 
fere evanidis) obtectu, serie media tuboroulorum majorum scutel* 
lorum dorsalium locum tenente ; soutella lateralia fortiter carinata 
spinas gerunt laterales 5 vol 6, breves, asperos, subtus dontatos 
vel pootinatas, inferiores breviores et crassioros, medias longiorea 
et graciliores, su^ieriores breviores, apicem versus perpauoas, 
pluiies uuoinatas. Diam. disci 5 mm. 

IliA* in freto Formosce dicto in Pavidde hm socialis. 

6. Ophiothrix ffalaJtem. 

0, braohiis longissimis, deplauatis, spinisque braohialibus brevibus 
0. hnffipedm et 0. neveidime aff., soutis radiaiibus mediocribus, 
omnino glabiis, disco oasterum supra et infra granulis minutis 
teeto, di^inguenda; gra'nula dorsualia dense ooUocata, obtusa, 
ventndia sparsiora, graciliora, aoutiora; spime brachides 6**7, 
inferiores brevissimm, superiores latitudinem brachiorum parum 
fluperantes ; scuiella dorsualia brachiorum traporiformia. lOiam. 
disci 14 mm* ; brachia 16-^20^0 longiora. 

RhK ad insulas Nicohariccm. 
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XLIX.-^JVo^ on 9<me New-Zealand Fuhea. 

By F. W, Hutton, F.G.S., C.M.Z.a 

KaAetoaUma moncpterygium. 

Two fipeciea are, I believe, confused under this name in my 
^Catalogue of the Fishes oi New Zealand’ (1872), which 1 
think can thus be distinguislied : — 

Kathetoatama nw?wpffrtfgtum» 

Unmoaoopua maculatm^ J. R. Forster. 

AnmmimonopUrygium^ Giintber, Cat. Brit Mua.ii. p. 290. 

D. 20. A. 18. 

Ticngth 34 ^ times that of the head, whicli is 12 times the 
diameter of the eye; interorbital space 2f times the diameter 
of the eye. No filament in the mouth. Brownish olivaceous 
above, with numerous small, often indistinct, pale spots on the 
back, which arc larger on the sides ; pectoral fins not margined 
with white, and the inside mottled with olivaceous and brown ; 
caudal redaish, marbled with olivaceous brown. Length 16--24 
inches. 

The granulation of the cranial plates is of Quite a different 
character to that of the next sp^ies, and is much more olMKiure. 
The pores on the inferior margin of the prseoperculum are in 
proportion much larger ; and the villi on the lips, especially 
the upper, axe more developed. The lateral line also is far 
more difficult to distinguish. 

Katlietoatoma uumhaa. 

Uranoaeopm macviMm^ SoUmder. 

V, maematM, Ricbardson, Voy. Ereb. & Terr., blabes, p. 54, pi. iczsdil. 

D. 18. A. 17. 

Length Sf times that of the head, which is 9 times the 
diameter of the eye ; interorbital space twice the diameter of 
the eye. A filament in the mouth below the tongue. Brown 
above, with large distinct pale spots on tiie back and sidtn ; 
pectoral fins margined with white, and dusky on the inside ; 
caudal whitish, with a broad brown vertical band in the middlCi 
and tipped wim reddish. 7-11 inches. 

The humeral tod prsBorbitaf spines are sharper and more 
developed than in the last species, showing that it cannot be 
the young. 

Lepioacxypus mactropygua, Richardson, /. c. p. 55. 

This fish has been found in the Groymouth Lagoon. 
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Leptoacopua anguatte^, sp. nov. 

B. 6. D. 33. A. 40. P.22. L. lat. 104(52). ‘ 

Length nearly 4^ times that of the head or 81 times the 
height of the body ; breadth of the head three fifths of its 
length ; interorbital space less than twice the diameter of the 
eye ; pwtmals shorter than the head. Head not cuirassed and 
without any ridges, covered with skin. Eyes on the upper 
angles of the head, hardly vertical. Teeth m villiform bands 
on both jaws, and a tow on the palatine bones; vomer 
apparently smooth, llpj^jer and lower lips with villi. Pale 
iivaceous my above, with numerous small dark grey spots 
which are doscr toother on the top of the head ; below white ; 
a band of silvery from the chin, through tlic oporcles, along 
the sides below the lateral line to the caudal. Total length 
13 inches. Lateral line continuous. No humeral spine. 

Hah. Qreymouth Lagoon. 

In the form of tlie head and in the position of the eyes this 
species approaches Trw'hinmy but in other respects it moi-u 
nearly resembles L^toacopua. 


Shomhoaolea tapirina, Gllnther, 1. c, iv. p. 459. 

Thefish tliat 1 described under this name in the * Transactions 
of the New-Zealand Institute,’ v. (1872), p. 268, is evidently 
a new species, and may bo distinguished from R. tapin' m by 
the shortness of the cutaneous fold on the upper Up, by the 
breadth of the interorbital space, by its large and deeply 
sunken scales, and by its general shape. It may be called 
S. retiaria. 

Latdy, however, anotlier flat fish has been sent to tlic 
Oolonial Museum, which answers exactly to Dr. Gunther’s 
description of R. tapirina, except that the eyes are on the left 
side instead of on the right. I presume that this is only an 
individual variation ; but the point cannot be settled until 
other specimens are obtained. 


Oalaxiaa gratidia, Haast, Trans. N.-Z. Inst. v. p. 278. ■ 

I have examined the type of this speoies sent by Dr. Haast 
to the Colonial Museum, and can find no character by whicli 
it differs from G. brevipennia, QUnther. This is probably the 
fish mentioned by Dr. Hector as being sometimes cast up on 
the beaches of the great inland lakes of Otago ” (Cat. of N.-Z. 
Fiahes, p. 124), and not Prototroctea oryrhynohus, us the latter 
fish iniiabit.s only rapidly running streams. 
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Jj,^^J)esenpti0n of a new ^edee ofFreehwaier Crcwfishfram 
New Zealand. By F. W. HuTTON, RQ^S., aM.ZA 

Paranephrapa aeioaus^ sp^ nov. 

Carapace with a strong^ transverae furrow and two lonj^tu**- 
dinal waved furrows behind it j centre polished, with minute 
impressed dots : sides thorny, with many short spines projecting 
forward. Beak reaching beyond the pedicel ot the inner an- 
tennse, broad, flattened, and rather hollowed out above, with 
four teeth on its sides and two tooth at the sides of the base ; 
a alight median ridge behind, which extends to the anterior of 
the two epinea cU the aides ot the base of the beak. Abdominal 
segments smooth above, the sides obtusely angled. Caudal 
appimdages striate at the. ends ; middle tjiil-piece single, the 
spine one third from the end. Lamellar appendages ot the 
outer antennee extending slightly beyond tlic thickened basal 
joint^ and with a strong spine close to their base. The first 
two joints of the anna witli two rows of spines inside ; wrists 
Bpined all round ; hands spined on tlio sides and below, and a 
central row of 8i)ines outside ; outside cohered with distant^ 
long^ stiff hatra^ the tips of which are often split ; bands longer 
than the fingers, which arc nearly stiaiglit and tubereulated 
inside, slightly cuiwed at the points, and spinous on the outer 
edge. Legs slender, the claws straight, they and the last 
joints slightly hairy ; order of their length 2. 3, 4, 1. 

Olivaceous brown, reddish on the centre of the carapace and 
first and second abdominal rings ; below paler, tinted with 
green round tlie base of the legs and on the abdominal rings. 
Spines and tubercles of the hands and fingers black, with 
yellow tips ; spines on the carapace black. Length 6*4 inches. 

Hob. Dtream near Invercargill, Province of Otago; and 
the river Avon, near Christchurch, Canterbuiy. 


Ll.^Descrij^iofw of new J^eci^ of Fossorial Hymmoptera 
in the Collection of^ the Pritish museutn. By FREDERICK 
Smith, Assistant in the Zoological Department of the 
British Museum. 

[Oontiaued from p. 300 .] 

Family ITysaonida. 

Genus Larra, Klug, 

Larra agilis. 

Female. Length 4^ lines. Black, with yellow qjots and 
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biiidi. Head: the labnun, clypeua^ a line miming halfway 
up the inner margin of the eyes, and the antennae beneath 
yellow ; a black line down the middle of the clypeim and a 
spot at the base of the labmm ; the mandibles rufo^piceous at 
their apex, and the palpi pale testaceous ; the clype^ covered 
with silvery pile. Thorax: a line on the margin of the 
prothorax« a spot behind the tegulcB, and the postscutellum 
yellow ; the anterior and intermediate tibi© yellow in front, 
and the anterior tarsi yellow beneath. Abaomen: the first 
segment with a transverse yellow band a little before its apical 
margin ; the four following segments with a narrow fascia on 
their apical margins ; these fasci© are continued beneath. 

Far, The band on the basal segment obsolete, and the apical 
margin yellow. 

Hob. Brasil (Kga). 

Larra coniuta. 

Female, Length 8 lines. Black, with the second, third, and 
fourth segments of the aWomcn ferruginous; wings dark 
brown, with the base and ai)ex hyaline. Head: the face 
covered with silvery pile, ana with an erect obtuse tubercle 
above the base of the clypeus. Thorax: the metalhorax 
densely covered with bright silveiy pubescence ; the legs and 
base of the abdomen with changeable silvery pile: abdomen 
black beneath, with the sides of the second and third segments 
ferruginous. 

Hob, Bombay Presidency (India), 

^ This species was collected by Dr. Leith, and presented by 
him to the national collection. 

Loarra magnijioay Savigny’s Egypt, pi, 16, fig. 15. 

Fmah, Length 17 lines. Head and thorax ferruginous; 
abdomen yellow above, with the first segment and apical mar* 
of the two following narrowly black ; apical margins of 
me fourth and fifth narrowly ferruginous. Head : the labmm, 
0^^*petUL. face as high oS the ocelli, and a smt in front of the 
acape ot the antenn© yellow, Anteim© ana legs ferruginous. 
Thorax : the metathorax with a dark stain at the base ; the 
wings hyaline, the nervures ferruginous ; the prothorax with 
a narrow yellow margin ; both the head and thorax covered 
with a changeable silveiy pile, observable in certain lights. 
Abdomen : tne first segment has at its base a minute central 
and two lateral ferruginous spots ; beneath, the first five seg- 
snenta black, the fifdi with two large yellow maeul©, the aixm 
segment ferruginons. 

ffeih, %ypt. 
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St.-Fargmu has described « sp^es of tiiis genus, which he 
names Savignyi ; the sise given is 9 to 10 lines. He quotes, 
however, a figure in Savignv’s ‘ £g]npi ’ being his species ; 
the fipre is over 15 lines long, and is eextaiuy the species 
now described os L. magn\fim^ and has no rderence to St> 
Fargeau’s insect. 

Larra jjktvo-maeulala. 

Male. Length 8 lines. Black ; the abdomen with Inight 
yellow macuw ; wings dark brown, wifii a violet mdeaceaoe. 
Head the antennas, ubram, and mandibles femigtnons ; the 
face with silvery pabesoence. Thorax more or mss covered 
with ^iseous pubescence; the apex of the anterior iemora, 
the tibiss, and me anterior and mtermediate tarsi ferruginous. 
Abdomen shining ; the second, third, and fourth seraents with 
irregular-shaped transverse macule in the middle of the 
segments on each side, those on the second segment smallest ; 
beneath entirely black. 

HtJ>. S. Afinca (Bnrghersdorp). 

. Genus Nysson, Latr. 

Nyeeon piloaus. 

Female. Imn^ 4 lines. Black, vanegated with yellow, 
and covered with changeable white silky pile. Head strongly 
punctured, and covered anteriorly with pale golden pile, but 
not quite ns high as the anterior ocellus ; the clypeus widely 
emarginatc ; the mandibles whitish at their base and ferrugi- 
nous at their apex. Thorax strongly punctured ; the meso- 
thorax with a central longitudinal impressed lino ; the scutel- 
lum rugose, its lateral margins, as well as those of Ae post- 
scutellum, rais^ j the enclosed space at the base of the meta- 
thorax with divergent carinw, and the posterior latend angles 
produced into large flattened acute spines that are p^ atth^ 
a^ and covered with dense silvery pubescence ; the legs 
o^nrely ferruginous ; the wings subhyi^ne and iridescent; 
the nervares bhusk* Abdoxnen : the biuie strongly ptmetured { 
beyond, finely and sparingly so; the apical margins of the 
segments pale testaceous, and narrowly edged with bii^t 
golden pubescence. 

The male differs only in having the face covered witir bright 
ailvery pubeacence, and the legs of a brighter fettuginons. 

A variety from St. Paulo has the quite blacky as weU 
« tim apical margins of the segments of the abdomen, exoqrt 
the first segment, which is pale laterally; three speeuneds 
irom Para agree with the above description. 

Hah. Brazil (Para). • 
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Genus Sbricophobus, Shuck. 

8ericophora$ btcolor. 

Female. Len^h lines. Head and thorax blue ; abdomen 
and legs ferruginous. The head closelj and finely punctured x 
the antennffi^ anterior margin of the clypeus, mandibles, and 
palpi ferruginous; the mandibles abruptly narrowed in the 
miudle, the angle of the broader part produced into a tooth. 
The thorax finely and closely pimctured; the wings fiavo- 
fayaline, the nervures pale ferruginous ; a deep channel runs 
from the base to the apex of the metathorax. The abdomen 
smooth, shining^ and immaculate. 

Bab. Australia (Swan Biver). 

Genus MBQAliOMMA. 

Head transverse ; eyes very large, ovate, lateral, and ap- 
proximating anteriorly, their inner orbits touchmg the miurgins 
of the clypens; the ocelli in a triangle on the vertex; the 
clypeus transverse, rounded anterior^; mandibles arcuate, 
acute at their apeXj and with two minute teeth within ; the 
antennae inserted above the clypeus, about half the width of 
Bie latter above it ; the scape snort, shorter than the second 
joint of the funiculus, which is slightly thickened towards the 
apex. Thorax ovate ; the collar transverse ; the metathorax 
narrowed posteriorly, and rounded at its apex, and witii a 
large triangular space at its base, defined by an impressed 
marginal line ; the anterior wings with one marginal and three 
aubmarginal cells, the marginal cell narrow, elongate, and 
pointed at its apex ; the first submarginal cell nearly us long 
as the two following ; the second narrowed towards the mar- 
gioid, and receiving me two recurrent nervures, tlte first being 
received about the middle, the second near the i^x of the coll j 
the third oeU ^ttadranpJar and oblique ; the tibiie and tarsi 
moderately spinose ; me claws simple, with a large pulvillua 
between their fork. Abdomen : the first segment forming a 
petiole as long as the second segment, and narrowed towards 
its base, oh each side of which is a minute tooth. 

The name of this Mnus was proposed by Shuckard in 
Lardner^s ' Enx^clopsema.* but the genus was never charac- 
ieriaed ; it is given in the ' Nomenclator Zook^cus’ of Agassic. 
The insect typical of the genus is in the Britiah Museum, with 
« manusoript name attached ; the name is therefore retained. 
The species included in the genus form what may be re- 
garded as a section of the genus Gorytes, having a petiola^ 
abdomen. 
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Megalomma poUtum. 

Female. Length 6 lines. Smooth and shining ; head and 
thorax black : legs yellow ; abdomen obscure ferruginotuu 
Head : the base of the mandibles yellow, the clyMus 
obscurely so, as is also the front of the scape ; the flageilum 
fulvous beneath. Th<i sides of the meso- and metathorax 
with ferruginous stripes ; two abbreviated lines on the disk 
of the mesothorax above ferruginous ; the enclosiul space at the 
base of the metathorax with a deep longitudinal central im- 
pressed line that runs on to the apex of the metathorax j legs 
yellow, with ferruginous stripes on the tibia? and femora within ; 
tlie wings liyaline aiid iridescent, the anterior pair yellow along 
the frontal margih. Abdomen black towards its apex ; the 
apical segment ferruginous, smooth^ shining, and carinate 
at the sides; the second and two following segments with 
narrow yellow faseij® on their apical margins : , beneath, 
the fascias are much broader, and border the fiftli segment 
also. 

Hob, Brazil. 

This species is described from an old specimen. The colour- 
ing of a recent example would no doubt be much brighter : the 
femiginous markings would probably be yellow on the head 
and morax. 


Megalomma ehgam. 

Female. Length 6 lines. Yellow, with black markings; 
abdomen fusco-terrugiuous beyond the base of the second seg- 
ment. Head: the mandibles, labrum, clypeus, and scape of 
the antennee yellow ; the flagellum ferruginous, more or less 
fuscous above, and palest at the base ; tbe head in front and 
behind femiginous, and yellowish towards the mandibles ; the 
latter rufo-piceous at thoir apex. Tliorax ; throe black biigi- 
tudinal stripes on the mesothorax ; the sutures of the triangow 
space at the base of tlte metathorax black ; wings flavo4iyaHne 
and iridescent, the nervures ferruginous ; legs yeHow, wiA 
more or less ferruginous stains. Al)domen : the base of the 
petiole yellow, its apex ferruginous ; the base of the second 
segment and its lateral margins yellow, the rest of the segment 
and the base of the third ferruginous — ^beyond, becoming 
gradually darker to the apex; beneath, the throe basal segments 
are yellow. 

Var. ? Abdomen fem^nous ; the base of the first and se^ 
cond segments and the apical mai*gins of the following segments 
yellow ; beneatli yellow. 

Hah. Brazil. 
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Tliie specieB was intended hj Shuckard for the type ; bat 
never described it; it is possible that the oo^nxmg of the 
abdomen may be more or less suffiised, the variefy being 
the natural condition, Gorytea nateJmsisy Smith (Cata- 
lo^e of Hymenopteroua Insects, part iv. p. 865, pi. xi. %. 8) 
b^ongs to this genus. 

Megaloinfii^ nigricepa. 

Female. Length lines. Yellow, with ferruginous mark- 
ings ; the head black. Head : tlie mandibles and a B|K)t on 
the (meeks at tlieir base, the clypeus, and the face a little 
higher than the insertion of the antenna^, and the scape in 
front yellow : anteimse ferruginous. Thorax : three longitu- 
dinal black lines on the mesothorax ; the lateral margins of 
the triangular space at tlu‘ base of the metathorax black ; the 
wings flavo-hyalinc ; the ner^^'inrcs foiTuginous, the postcostal 
nervure black: the le^s slightly ferruginous above, with a 
black line on tlie posterior femora above at their base. Abdo- 
men ferruginous above ; the base of the p(*tiole and a narrow 
fascia on the apical margins of the three following segments, 
with the two apical segments, yellow. 

Uah. Brazil. 

Genus Gorytes, Latr. 

Goryies specialia. 

Female. Len^h 6 lines. Black, and variegated with yel- 
low, smooth and shining. Head : the palpi, labrum, clyj)eus, 
sides of the face a little above the insertion of the antennte, the 
scape of the antemue, and an abbreviated line behind the eyes 
at the base of the mandibles, yellow, the tips of the latter rufo- 
pi^us; tlie antenns? beneath and the ajneal joint fulvous. 
Thorax and legs yellow ; the mesothorax olack above, with a 
yellow line at the sides over the ; the suture between 

tke sctttellum and poatscutellum, and a central line down tlie 
enclose space at the base of the metathorax black ; 
Ibe pectus and a stnpe on the posterior femora above black; 

jllavo-*hyaline, the nervures rufo-ftiscouH, with a slight 
tdoud in the marginal cell ; the teguln and nenrures at the 
htee of the wings fetruginouB ; the stigma pale. Abdomen 
with a short petiole, which is yellow at the base, and has a 
minute tooth on each side ; the apical margins of the segments 
uanowly and obscnrely nuo-piceons. 

SoA Ega, on the Amazon. 

Oorytea veapoidet. 

Length SJ lines. Blach, clothed with grey seri- 
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pile ; abdomen with yellow banda. Head : the scape 
yellow baneath) and the first three jobts of the funiculus fill* 
Tous beneath ; on the vertex and on the cheeks tlie pile li^, 
in certain lights, a pale golden tinge, as it has also on the disk 
of the thorax. A yellow line on the collar and an orange one 
on the scutellum; the triangular space at the base of the 
metathorax longitudmally and divergently striated; wings 
hyaline, the nervuros pale ferruginous; the tibies and tarsi 
spinose : the spines ferruginous ; the tibisr, as well as the apex 
of tihe teinora, more or less ferruginous within. Abdomen : 
the apical mai^in of the second and following segments with 
yellow fasciae, which widen laterally ; beneath, these segments 
are yellow. 

Hob, Ega. 

In general appearance this is the counterpart of the social 
wasp ISTectarina ancHis. 

Qoryies triangularis. 

Female. Length 7 Ibes. Black, with the triangular space 
at the base of the ractathorax yellow, smooth, and shmb^ 
Head : tlie base of the mandibles, the labruin, clypeua, face as 
high as the antennse, and a broaa stri{H*/ l)ebind the eyes red* 
dish yellow ; the scape of the antennae of the same colour, and 
the flagellum fdvous beneath. Thorax : a narrow line on the 
posterior margin of the prethorax and the postscutellom yel* 
tow ; the sides of the mesothorax ferruginous ; the anterior 
legs reddish yellow; wings dark brown along the anterior 
margm of the fore pair^ and subhyalbe behind. Abdomen 
velvet*black. The tibias and tarsi with pale ferruginous 
^ines. 

Hah. Para. 

Oorytes facilis. 

Male. Length 4| lines. Black, smootli, and shining ; the 
metatliorax and bai^ of the abdomen yellow. Head : the base 
of the mandibles, the labrum^ clypeus, and scape of the antemiSB 
honey-yellow, the latter slightly fiiscous behind. Thorax: 
the margin ox the prothorax, the tubercles, a spot benealb the 
wings, me tegulee and an epaulet over them, tlie scutelluBti 
postscutellum, and metathorax honey-yellow ; the triangulsr 
space at the base of the metathorax black, and with a central 
impressed line which is contmued to the apex of the meta- 
thorax ; the wings light fuscous^ with tlieii* ajHcal margins 
paler ; the anterior and intennediate legs yellow ; the femora 
fernigmous above ; the posterior legs ferruginous ; tlm third 
and fourth joints of the tarsi yellow, the claw-joint bl^k; 
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the apex of the tibiie and a line on the inside of the femora 
fnacotuau Abdomen; the first segment entirely yellow, and 
the apical margins of the other segments with a narrow yell6w 
band ; the second segment ferruginous above at the base, and 
entirely ferruginous beneath. 

Hob. Para. 


Family Philanthida. 

(Jenuft Cercekis, liatr. 

Cerofiris stnaia. 

FemaU. Length 4 lines. Black, with yellow markings ; 
the mesothorax longitudinally striated, nead : the clypeus 
slightly elevated and bidentate at its apex ; the clypeus, sides 
of the face, scape in front, and the mandibles yellow, the latter 
black at their tips ; four or five of the joints at the base of the 
flagellum beneath, and the apical joint entirely, ferruginous. 
Thorax : the posterior margin of the prothorax transverse, 
raised, and forming acute lateral angles, yellow, as are also 
the tubercles, the scutellum, and a line at the sides of the 
metathorax, which is continuous outside the triangular space 
at the base of the metathorax ; the legs rufo-piceoua behind, 
and yellow in front; wings hyaline and iriaescent, with a 
fuscous stain in the marginal ceil which extends to the apex of 
the wing. Abdomen: the first segment yellow, except its 
extreme base and apex ; the second yellowish at the base ; the 
itiiri with a yellow fascia at its apical margin, the third and 
fourth with very narrow fascia ; breath rufo-testaceous, with 
the three basal segments more or loss yellowish. 

Hab. Para. 

Cercens rostreUa. 

Female. Length (1 lines. Yellow, witli bla 9 k markings ; 
the cljrpeus elevated and narrowed at half its length to a point. 
Head : the vertex blaek, with a black line running to the base 

each antenna ; two olUique yellow lines converge inwardly 
ftom the eyes and meet (or nearly so) at the margin of the 
vertex ; an ovate black spot cm each side of the head ; the 
aatenme ferruginous and more or less fuscous above. Thorax ; 
the prothorax black above, with its posterior margin vellow : 
the mesothorax black above, its lateral margins yelbw, ana 
three sides of a sauare traoea in vellow on the disk ; a bladt 
apot in the midale ctf the acateUam ; the triangalar space at 
the base of the metathorax with a blsick line in &e centra, on 
each side of it a black Hoe runs halfwi^ down the metathorax ; 
iiit tibia and tarsi with a narrow black line above ; wings 
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fulvo-hTuline. Abdomen black above, with a narrow yellow 
line on the apical margins of the segments, the first segment 
ferruginous above. 
i/oA, Mexico. 


Cerceris exsecta» 

Female. Length 8 lines. Black, sparingly variegated with 
bright yellow spots and bands ; the clypeus elevated and 
deeply emarginate anteriorly ; a broad oblong spot on each side 
of the face, the anterior half of the clypeus and a central line 
running nearly to its base, a minute spot Ixjtwcen the antennie, 
a narrow longitudinal line on each side of the vertex aliove 
the eyes, and thi* mandibles yellow ; autennin ferruginous and 
more or less fuscous above. Thorax : an intemipted line on 
the prothorax, a fl|)ot on the teguhe, another on each side of 
the scutellum and also of the mototliorax posteriorly and the 
postscutellum, yellow ; tibia* and tarsi variegated with yellow 
and ferruginous, the posterior pair blackish above ; wings 
fusco-hyalmc, the nervares ferruginous. Abdomen: the first, 
third, and fourth segments with narrow marginal fasciee. 

Male. Smaller than the female ; closely rcHcmbling it, but 
differing as follows ; — the clypeus not elevated, and entirely 
yellow, the scape yeJIow in front : the posterior trochanterB 
yellow, and the apical margins of all the segments, except the 
second, with narrow yellow fascia*. Both sexes have a 
quadrate yellow spot on the underside of the first segment. 

JJah. Mexico. 


Cerceris graphica. 

Female, Length 7 lines. Head and thorax black, spotted 
with yellow ; abdomen ferruginous, with yellow bands. Head : 
the clypeus, a narrow line running halfway up the inner margin 
of the eyes, and the mandibles yellow ; the latter black at 
the tij)H ; a n^ow line behind the eyes whiidi runs back« 
wards to the margin of the vertex before reaching their summit, 
the scape of the antennsa, and four or five of me basal joints 
of the flagellum ferruginous. Thorax : a transverse spot on 
e^ch side of the prothorax, a spot on the tegulee and a smafi 
one beneath them, two ovate spots on the soatellmn, two 
minute ones on the postscutellum, two central ones on the tri*** 
angular enclosed space at the base of the metathorax, a line 
on eacli side of the metathorax, which widens nosteriorlr into 
a large macula ; the legs ferroginons, with yellow tarsi : the 
coxa), trochante:^ and a line beneath the femora bla^* 
Abdomen : the sides of the basal segment yellow, and a nanow 
yellow fascia on the apical margins of the third, fourth, aad> 
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ii^ segmentii, their b^al margins black; beneath black, 
with the mar^ns ferruginous. Wings fusoo-ferruginous. 

Hoi). Mexico. 

Cnxeris maltipicta. 

Female. Length OJ lines. Black, variegated with yellow 
and ferruginous; tne abdomen with a large yellow macula on 
each segment laterally. Head : the clypeus with the anterior 
margin deeply sinuated and, as well as the sides of the face 
a little higher than the insertion of the antenine, and also a 
large spot behind the eyes, ]mle yellow ; antenna* ferruginous, 
witri the scape yellow in front, and five or six of the apical 
joints black j the cheeks and mandibles fermginous, the latter 
black at their tins. Thorax : the prothorax above, tw*o spots 
on the postscutellum, tlie metathorax, and the triangular spact^ 
in the centre of its base yellow ; a longitudinal black line 
down the centre of the metathorax, and a narrower one dowi? 
the triangular 8j)ace ; the legs, and a large patch at the sides 
of the thorax hcneatli the wings, ferruginous ; the anterior tibise 
and the femoia spotted with yellow^ ; wings navo-Iiyaline, with 
a dark cloud at their apex, their nervures and tegulae ferru- 
ginous. Abdomen : the biwal segment oblong, with the sides, 
as well as tlie apical marriii, yellow, 

Male. This sex is smaller, is similarly coloured, but it has 
the clypeus rounded anteriorly. 

Hab. Angola (Lower Guinea), 

Dr. Gerstilcker has described a species of this genus, Cercerie 
pictiventris, in Peters’s ^Naturw, lloise nach Mossambique,’ 
a firare of which is given in Taf. xxx. fig. 12 ( cf ). It re- 
sembles the present species — ^but differs from it in being only 
6 lines in length, in having the head and thorax differently 
coloured, in being smootli and shining, with rather distant 
punctures, in having the basal segment of the aMomen nearly 
as brmd as long, and in having the triangular space at the 
of the metathorax divergently groovm : in the present 
species it is glassy smooth and shining in botn sexes. 

Cerceria fer oene^ 

Fmak. Length 4 lines. Black, strongly and closely 

S etuared, variegated with yellow, and with yellow legs. 

id : the mandibles, face, cfypoua, and scacie of the antennm 
yellow.* Thorax; an interrupted line on the collar, two on 
icutellum, the postscutellum, a large ovate spot on each 
aide of the metathorax, and a spot beneath the wmgs yellow ; 
the posterior femora and tibia mscous it their apex within ; 
wings snbhyaline and iridescent, the anterior pair slightly 
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clouded at their anterior apical margin. Abdomen : the baae 
of the second segment and the tliird and fifth segments 7 «lIoir, 
with a semicircular black macula at their basal marnns ; the 
fourth segment with a lateral yellow spot ; beneath yellow^ 
with the apical marnns of the segments rufo-piceous. 

Maie. Length lines. Kembles the female — but is 
not so brightly coloured, the spots on the scutellum obsolete, 
and the yellow segments have more black at their base, ana 
it is the third and sixth segments that are coloured; the 
femora, tibise, and posterior tarsi are more or less black ; the 
abdomen beneath is only slightly marked with yellow. 

Iloib. l^orthern India. 

This species has the aspect of a small form of the European 
CernerM ornata. 

^ Cerceris nlhopfrta. 

Female. Length lines. Head and tliorax black, with 
white markings; abdomen red at the base, block beyond, 
with white fasciae. Head black, and finely and closely 
punctured ; the mandibles, face as high as the insertion of the 
antennae, the clypeus. and scape in imnt white ; sometimes a 
white line behmd toe eyes. Thorax : the collar, tubercles, 
two spots on the scutellum, the postscmellnm, and legs white } 
the femora and tibiae with a fuscous line behind ; the antennm 
and first two segments of the abdomen femiginous ; the second 
segment more or less black at its apical margin ; the third and 
fifdi segmente with white fasciae on their apical margins, the 
fasciae widening laterally. 

Male. Len^ 3-3^ lines. Only differs in having fewta of 
the white mowings, particularly those on the thorax. 

Ilah. India (Bombay Presidency). 

Cerceria Jluvialie. 

Female. Length 54 lines. Reddish yellow.closelypancttuvd, 
the mesothorax and fourth se^ent of the abdomen most 
finely so. Head : a curved blow band on the vertex between 
the eyes, widest in the middle, and enclosing the ocelli; the 
clypeus truncate in front, the upper marnn of the truncation 
Bubtuberculate in the middle; tips of me mandibles bladk; 
a sharp carina between the antennae. Thorax beneath, tlw 
mesothorax above, and hinder portion of the metathorax 
black ; the wings towards their base flavo-hyaline, the ntsrvwea 
ferrugmous ; the apex of the wings ftisoous, with a darker 
cloud in the maiginal cell. The fourth segment of the abdmsMyi 
black. 

IJab, Swan River, Australia. 
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Cercena varipes. 

Ftmak, Length 7 lines. Black, with the second and fifth 
segments oruige^ellow. Head : uc base of the mandibles, 
the cIjrpeoB, the face (as high as the insertion of tlte antemue), 
md a minute ovate spot tehind the eyes yellowish white ; a 
mot on the scape, ana the second and four following joints of 
me antennas fnivoos beneath. Thorax : the triangular spaco 
at the base of the metathorax with fine divergent striae ; wings 
subhyaline, with a dark fuscons cloud occupying the marginal 
cell and passing on to the apex of the wing ; the nervures rufo- 
fuscous; the tcgulaj rnfo-teataceous, with a yellow spot ui 
front j the apex of the femora and the tibite ferruginous ; the 
anterior and intermediate tarsi white, slightly stained with 
ferruginous at the apex of the joints, tlie |X)Bterior tarsi fuscous, 
with their base and the claw-joint formginoue, the posterior 
trochanters white beneath. Abdomen black beneath. 

Ifai. Adelaide. 

Cercena uenusta. 

Female. Lcn^h 4^ lines. Variegatod with black and yellow ; 
the head wider maih the thorax. Ine mandibles, clypeus, face 
higher than the insertion of tlie antennse, a line between tliem 
(rmich terminates in a round spot), the scape in front, a h‘ne 
behind the eyes, and two oblique spots on the vertex yellow ; 
the fiagellum fulvous and slightly fuscous above. Thorax 
black, with a broad fascia on the prothorax, the tegolie, sen- 
tellum, postscutellum, and a large ovate oblique spot on eadi 
nde of the metuthorax yellow ; the Icgsferruginous, witli yellow 
stains ; beneath, the trochanters and some spots on the coxai 
white ; a black line on the posterior femora and tibiae j wings 
subhyaiine, with a fuscous cloud occupying the marginal cdl 
and passiim beyond to the a^iex of the wing. Abdomen: 
the base of the first, second, and fourth, and the third sog- 
t^t entirely black ; a small ovate yellow sjiot on each side 
of tN third segment ; otherwise yellow ; a central ferruginous 
oh ti>e first and second sclents ; beneath ferru^nous, 
with the mar^is of the segments narrowly black ; the fourth 
aaii fifth segments with a yellow on each side. 

Mii. Queensland. 

C&reerit epponta. 

FmaUi. length i}- lines. Black ; the clypeus elevated, and 
whlh three yellow fascies on the abdomen ; the insect oovmed 
wi& tathdr fine conflnent punctures. Head : the mandibles, 
dypeus, sides of the face as high as the insertion of the antennss, 
a BWTOW line between them, and a minute spot behind the eyes 
Ann. Ber. 4. Fol. xii. 28 
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jellow ! tips of the mandibles black ; the flamUum of the 
tennte mlvons beneath. Thorax: a narrow line on each side 
of the posterior margin of the prothorax, and another on each 
side of the jwstscutelluni, yellow ; wings subhyaline, with a 
faint cloud beyond the stigma; nervurcs fuscous; tegulos 
yellow ; the tips of the femora, the tibim, and tarsi ferruginous, 
the anterior and intermediate tarsi have the first joint whiter 
the posterior pair are slightly fuscous al»ovtj. 

Hob. Australia (Lower Plenty, Victoria). 

Gerceris sown. 

Female. Tjcngtli 3^-4^ lines. Black, vety closely and 
strongly punctured: variegated with yellow and ferruginous 
spots and faseiaj. llead : clypcMis eh‘vated and truncate ; the 
mandibles, clypeus, aiders of the fare as high as the insertion of 
the antenna^, a narrow coiina between th(*m, and sometimes a 
minute dot behind the eyes, yellow. Thorax : two spots on 
the eollar, two on the postscutrllum (these are frcrruently 
obsolete), and the tegulie yellow ; wings subhyaline ; a tuscous 
stain in the marginal cell, which extends to the apex of the 
wing ; tips of the femora, the tibia', and tarsi ferruginous ; the 
basal jouit of the anterior and intermediate tiirsi whitish. 
Abdomen : the second segment black at the base and more or 
less 80 down the centre, at the sides ferruginous, and with 
a yellow 8|wt ; the fourtn and fifth segments with a narrow 
ydlow fascia on the apical margin. 

Hah. Victoria (Lower Plenty, &c.). 

This is a variable species : sometimes the apex of the first 
segment of the abdomen is ferruginous ; occasionally the i^icd 
segment is entirely so ; the third segment rarely more or lest 
ferruginous ; the scape of the antenn© usually yellow in front, 
and the flagellum fulvous beneath. The male varies prind^ 
pallv in the colouring of the abdomen ; it is sometimes yellow 
at the base and ferruginous beyond, with a black spot in flie 
middle, or it is half yellow and half black ; the thorax blacky 
with two minute yellow spots on the collar. 

CerceHs auranttaca. 

Fhmale. Lengtli 6 h'ncs. Tale orange-coloated ; the foorth 
segment of the ahdomon, the mesothorax, and a macula mi 
the vertex black ; closely jnmctored. Head : a short earW 
between the antennroj the clypeus oblong, curved, and devaMd} 
a black macula en the vertex encloses the ocelli, and extends 
to tlie insertion of the antennte. it is somewhat nSart->i^a|ied) 
and unites with a black broad Imc at the suimnit of tbs Syas, 
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from which a narrow curved line runs to the margin of the 
vertex, where it is more or loss interrupted ; the tips of the 
mandibles also black ; t]ie head and thorax black oeneath ; 
wiu^s gubhyaline, with a fuscous stain running from the base 
of wie marginal cell to the apex of the wing. The fourth 
segment of we abdomen above, and the fourth and fifth beneath, 

Mah, South Australia. 

Genus Philanthus, Fabr. 

PhilanthuB nihticua. 

Female^ Length 4 lines. Black, and variegated with bright 
yellow spots and faschc. Head : the mandibles, clyjieus, sides 
of the f^e as high as the insertion of the anteiime, a lunate 
spot above the clypeus, ft large transverse semicircular spot in 
front of tlie antenor ocellus, a transverse line above the ocelli, 
and a broad lino behind the eyes yellow. Thorax : the pro- 
thorax, two abbreviated lines on the disk of the mesothorax, the 
tegulas. the scutcllum and riostscutelluin, an ovate spot on each 
aide ot the metathorax, the tulxTcles, two irregular-shaped 
sjx)t8 beneath them, anu the legs yellow ; the posterior femora 
only yellow at their apex ; the wings hyaline and iridescent. 
Abdomen : the secona segment, a broacf bond on the first and 
fourth segments, a narrow band on the two following, and the 
apical segment yellow. 

Hob. White -Nile. 

PhihnthuB elegana. 

Female, Length 4^ lines. Variegated with white, black, 
and ferruginous. Ilem white in front and pale yellow behind ; 
the vertex black, with a transverse wliite line between the 

S ea above the ocelli, and a white tridentate spot in front of 
em ; the flagellum fen-uginous. Thorax veiy pale yellow, 
nearly white ; a black spot on the prothorax ; and the meso- 
thorax black, with four longitudinal white lines, the lateral 
Ones close to the tegulm, the two central lines running back- 
wards a little beyond the disk ; a large triangular black spot 
at the base of the metathorax above, and a central one behind 
nniting with it ; wings hyaline, the nervures pale ferruginous j 
the thorax beneath and the legs pale yellow, with ferruginous 
Stains on the femora above. Abdomen pale yellow beneath, 
with two black oimte spots on the second segment ; above^ fer- 
ruginous at the base and black beyond ; each segment with a 
large transverse y^lowish-white maciua on each aide and 
Uniting in the middle ; the apical segment pale* 
mh, Kotmern India. 


28 * 
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LIT . — Notes on the Bats ; with the Deaeription of some new 
Bpeotes from Panama and the Aru lalanm, Ely Dr. J. EL 
Gray, F.II.S. &c. 

Tub species of Bats ate exceedingly difficult to distin^islt ; 
and from many species having the habit of going on Maxa 
ships, and of Wng carried about in goods, the same B|^ios 
becomes spread over different parts of the world, rendering it 
very unsafe to distinguish tliom by their geographical distribu- 
tion. The skulls affiird one of the best characters to separate 
tlie species into groups; and therefore 1 have arranged the 
various skulls in the Ikitiah Museum thus, and dcscrib^ three 
species which I did not find recorded in the catalogues in such 
a manner that I could recognize them. 

The British Museum has lately procured from Paris a rat 
from Panama, which 1 do not find described, and am therefore 
inclined to think is new. It is well distinguished from all 
other rats by the form of the skull, and especially of the cavity 
on the side of the nose in front of the orbit. 

Neomts. 

Dead short, rather conical. Whiskers long, smooth, black. 
Eyes moderate. Ears rounded, naked. Fur very soft, dose, 
with very slender, rather stiffer, black hairs. Feet covered 
with very short close hair. Toes quite free, four in front, five 
behind, with short curved claws, which arc partly covered wifii 
white hairs at the base. Tail dongate, naked, slender, covered 
with dose, reralar, thin, square scales placed in rings ; black, 
the terminal third being white. 

Skull broad, depressed, nearly twice as long as wide, flat 
above, with a thin edge above the eyebrow, wh^ is continued 
on and expanded out, forming a wide sharp keel on the sides 
of the temples. The aperture in front of the orbit narrow, 
linear, erect, with a sharp, nearly straight, dightly arched 
hinder edge, and a large concavity in front, which is not so 
long as high and has a slanting ridge in front, so that it is 
much narrower at the lower part than fiie hinder one. and 
has an arched lower od^ : there is a tuborde in the mid^ of 
the front edge. Teeth^, as in Mas. 

This genus is at once known from the true genns Mae by 
the softness and slenderness of the longm; hair and the general 
softness of the fur. The skull is at once distingnuhrai flma 
that of the genus Mue by its very flat Inoad crown, which has 
a rather brmid expanded edge over the eyes and ftie tapper past 
of the temporal muscles, and in the form of the aperture in wnt 
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cf the orUt, and Uie concavi^ on the side of the nose before it. 
The concavify ou the side of the nose in front of the eye is 
broad and deep, and is suddenly narrowed on the lower aide, 
BO as to leave a narrow erect opening on the lower part of the 
side of the nose, which has a rather raised front edge on its 
lower part, as in Mua decumanus. 


Fjg.L 



Skull of N«omj/$ pammeiui*. 


NeomyB pmamensia. (Fig. 1.) 

_ Monse'HX>loured ; back blackish-washed, with longer hairs ; 
sides of the head and body rather paler ; throat, chest, under- 
side of body, and inside of Ic^s white ; feet brownish, with 
white hairs over the claws ; tail slender, naked, glossy block, 
white at the end. Size of a common rat {Mua decumanm ) . 

Moi. Panama (lioucardj. 

Nesoku. 

Skull short, broad, broader than half the length (11 to 1^. 
The nose short, slender, and compressed. Slit wfore tne- orbit 
narrow, expanded and oval alwve, thickened on the front 
edge. 

Netokia hole. N. hydrophorua. 

HEUovrs. 

The sknll rather brood, flat above, about once and two thirds 
as long as wide at the back of the orbits. Orbits wide. Fore- 
head between the eyes narrow, with a ridge on eadi side, and 
the mdes paralieL The cavity before the eyes trian^lar, deep, 
not so long as high, above with a straight, scarcely lamella, 
hindtg edge, and a thickened, shelving, convex wnt edge. 
Palatine groove elongate. Nose rather broad. 

X do not know the animal bolongine to this skull, which we 
ixsceived from X^rofossor Joude from the Utrecht Museum ; but 
it is exceedingly different from the skulls of all the rats which 
jf had previously seen, by its breadth, the spreading of the zygo- 
matic arch, the narrow forehead between the eyes, ana the 
peculiar form of the at>ortare in front of the orbit, and also by 
me thickenmg of the central part of the substance of the central 
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lobe of the lower jaw, and by the very great loigth <a£ the 
upper and lower lorn of its hinder edge. 


I'Tg.2. 



Skull of JieliomyB Jeudei, 


Udiomys Jeudeu (Fig. 2.) 


llab. Unknown. 


Bandicota. 


Skull elongate, about twice as long as wide at the hinder 
part of the omts. Nose edoxigate. Slit before tlie orbit shorti 
with a thick callouB front edge, oval and expanded above* 
Palatine slits elongate. 

Bandicota gigantea. 


The British Museum received two specimens of a male and 
female rat, which Dr. A. B* Meyer obtained at Aru Island in 
April 1870, and at Buntimunang, in tbe south-west part of 
Celebes, in November. It is intermediate in siao and the 
harshness of the fur between the Bandicoto and the Norway 
rat (Mm decumanm), 

Ueomys, Peters* 

Skull elongate, about twice as long as broad at the hinder 
part of the ortiit. Nose arched down. Slit before the orbits 
short ; front edge simple, with a conical proj\»ction contracting 
the slit and expanding into an oval form above. The palatine 
slits rather shoji;. 

Dr. Peters established this genus upon a rat which I had 
described under the name of Mm macropm (P. Z. S. I860, 
p. 221) — calling it Uromys /nacrojms (Peters. Monatsber* 1867, 

S . 3, t.), and giving a very good figuic oi the animal, wi& 
etails of its skull ; but macropm is a larger species than U* 
aruensisf the skull is not so ardicd and bent down in front* 
and tbe tail is nearly two thirds white and the basal thira 
dark. The palatine slits are equally short in both species. 


Urontys aruenm. 

lleddish brown : back, especially in the middle, varied with 
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M«tik*lnPDwa stiflbr hairs ; whiskers yeiy black : upper 
Up^ lower side of head, tl^oat, chest, underside pf boar, and 
inner side of limbs pure white ; ears rather larce, naked ; tail 
elongate, rather longer than body and head, ratuer thick at the 
base, tapering, black, terminal quarter white; feet covered 
with voty short hair ; claws strong, naked. 

Skull elongate, inches long, and inch broad at the 
zygomatic arcL Nearly the same size as the skull of Bandicota 
gigantea ; but the forehead is much more curved down, the 
cavity in front of the orbit is smaller, and the front edge 
of the cavitpr is not thickened on the front margin, and is 
furnished with an acute, subcentral, conical projectioUj^con- 
tracting on the upper part of the perriendicular cleft. Teeth 
bright yellow and much incurved, ralatine slits rather short, 
not more than two thirds llie length of the slits in i?. aigantea^ 
nor nearly so long as they are in the much smaller Mu$ 
deofumamts^ 

Mus. 

Skull elevate, twice as long as broad at the hinder edge of 
tlie orbit The slit in front of the orbit narrow, elongate, ex-- 
tended above into an oval cavity. Slit in the front ox the 
palate elongate. 

Mus decunmnm^ M. rattus^ M> tWiVus, M» pihidesyM^ cer-- 
vinweSf Holochilm hnmliemUj II. a^hahtesy and rntta edex- 
an^ntiSy which has the slit in irontof the nostrils shorter and 
wider than the rest, as is also the case with Laggada platythrixy 
L. hoodunguy Golunda barbaray and O. rmUma : these have 
the front teeth smooth ; 0. EUioti has the front teeth with a 
central longitudinal groove. 


BIBLIOGRAPHICAL NOTICES. 

Th$ Sea and its Living Wondere : a Popvlar Account of the MarveU 
Ac Leepi and of the Proprees of Maritime VUcovery from the 
aarlieet ages to the present time. By Or, 0. liArnmo. 4th edition. 
8v6. Lougmans : London, X873. 

Osr the appeamnoe of the first edition of this book we gave a 
notice of its contonts in this joumsl ; and it is with pleasure that 
we now announce the publication of a fourth edition. Dr. Hartwig^s 
volume is undoubtedly one of tho beet of the tolerably numerous class 
to which it belan|;s ; and it is rather to be wondered that it has not 
secured even a wider sale than would seo|pn to bo indicated by the 
number of editions which it has reached. 

In ika new edition tho general treatment of the sul^ect is the same 
as in fermer issues; but the author has made many important addi-*' 
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Uiw fund Altwtitioiu. book nwntiHth tw«^ 
ifhyaioal geography of the «ea, ia wbhsh we hare a ^otoiteaqw |pn»« 
xflJi dansription of tho sea, its waTos, tides, and eorrents, and 
eauses, and of the aerial and ieirestrial migrationfi of ib/& watepi,’^ 
the latter including on account of the winds and of the oirculatitm 
of the water evaporated from the ocean through the atmosphere to 
the surface of the land and back again to its source. To thiaeecrion 
of the bodk the author has added two new chaptei^ containing de*» 
scriptions of some marine caves and of certain marine oonstroctions, 
chiefly lighthouses. 

It is to the second part of his work, which treats of the inhabitants 
of the sea, that the author has evidently devoted his chief attention ; 
and ho has succeeded in giving a good popular account of the prin- 
cipul forms of marine animals and plants. In comparing this section 
of Dr. Hartwig B book with that in the first edition, we find that, 
without making it very technical, he has put it in such a form as to 
convoy a veiy fair general notion of the modem dassiflcation of 
auimi^ and of the peculiarities oharactcristic of the chief ty|)es be* 
longing to each great group which is represented among the popula- 
tion of the sea ; the chapter on the Crustaooa has been reconstruct 
and made much fuller, especially with respect to the metamoiphoses 
which most of those animals undergo; a brief account of some 
monno Botifera has been appended to the chapter on marine worms ; 
the description of the MoUusca has been considerably added to and 
improved ; and the account of tho Coelentoruta has been entirely re- 
written on quite a new plan. We notice also that the Diatoms 
have been removed from their former position among the Infusoria 
and placed with the marine plants. In the chapter on the geogra* 
phicid distributioii of marine life, Dr. Hartwig has availed himself 
of tho results obtained by recent resoaxohes in the abyssal waters 
of tho Atlantic. 

Tlie third and concluding part of the book is devoted to a brief 
sketch of the history of maritime disoovexy, with which we have 
nothing to do here, but which will doubtless enhance its value in tho 
eyes of those young readers for whose deleotatioD it is partioiilariy 
designed. On the whole we are not acquobtod with any better gifU 
book than Dr. Hartwig^s volume, almost the only defect of wfai(^ 
consists in the miserably small size and gencurally poor execution of 
many of its numerous natural-history iUustrarions. We notice, 
however, as a sign of better things, that most of the new woodcuts 
are on ^ larger scale and faiily executed; so th^t we may hope 
in course of rime, as more editions are called for/ the paltry little 
old blocks will be gradually eliminated. 

OutUneB of Natural Bhtory fo/r BeginnerOy being Deemptiem af a 

Progrmive Seriee ofZoohgml Types. By H. Almitxx Nxonoteoii, 

M.D. icc. 12910. Blackwood : Bdinbuxgh and London, 187 % 

Da. NioHotsox has added one more to his already long l$at of 
educational works ; but we do not think that hi» * Outlines of 
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f«0dxiood* Its rai$m <Piir 0 is stated hy the aether, in hi# pre&oe, 
a# lEdlews:^'lt haa been reoentlj asserted,^ he sa^^^that aoology 
ia net a entjaet whieh can be profitably taught in ei^oob. . . « ; and 
the preeent weik is an attempt to solvoi upon a new baais, the pro- 
blem her the fisote of natom history can be imparted to the pro-* 
rionaly nninstrueied beginner in such a manner that he may obtain 
eome real knowledge of the subieet^ and not a mere parrot-like 
ao^naiiitanoe with a grater or less number of teohnio^ namee^^ 
.With this purpose in view, l)r» Niehulson has selected a series of 
tvpes representing the cla^ adopted in his former manuab: he 
dcsMiibes the stnu^ure of these in popubr language, and points out 
at the end of each description what choraciors of the type are common 
to the rest of the class to which it belongs. It is evident that the 
amount of zoolo^oal knowledge thus conveyed is very limited ; and 
as the very essence of such knowledge consists in a more or less exact 
and extended acquaintance with the various forms which the some 
type of structure can put on in its different living manifestations, it 
b dear that the zoologioal ideas to be acquired by the learner from 
thb book will be of a peculiarly imperfect kind. 

* The value of such a work as Br. Kichdson’s must depend greatly 
on the selection of the types ; and among tho lowor classes of the 
animat kingdom, at all events, it is almost impossible to select types 
which shall really be good general representatives of their classes. 
In the book before us. Amoeba servos as tho type of tho Ehizopoda, 
Hydra of the Hydrozoa, a rotifer of the Seoleoxdo, and tho leech of 
the Annelida. 

It seems to ns that what is needed in order to popularize tho study 
of zoology among tho young b a treatment of the subject in a rather 
more picturc^ue style, a recognition that the creatures treated of 
are living beings with most interesting habits and functional pecu- 
liarities to be studied, and not mere a^omorationB of organs to be 
anatombed. This purpose Br. Nichdson’s now manual does not 
fulfil ; and for teaching junior classes we should greatly prefer hb 
little * Introductory Text- book of Zoology/ 

JSmiomytioi JUHtaiu A Oataioyuf of Ike Endomyokn, ^c«, with 

pmripUone of Hew Speciee and Notes, With a rlato by E. W. 

By Mm%t Sxxphxk GoBTtm, Vicar of ffiiipley, Sussex. 

WiUbmaandlirorgate. 

CwMiE the above singular title Mr.Gorham has given ns a usoful cata- 
logue of the Coleopterous family Endomyohidm* The number of 
species belonging to it b not large, with the new spooies bore doscribed 
smotmting to B()2, arranged under 46 genera. The author namos 
the Endomychidm a ** group, here called Endomyoioi ; and its sub^ 
families he derates to the rank of families, with the addition of one 
bcttring the very awkward name of Paussidoidm. No reason for 
these alterations is given ; so wo suppose we must attribute them to 
the Ulusive eoceatridty of inexperience ; but they ore to be regretted 
b<^ a# unnecessary and as tending to give a low idea of the logical 
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capacity of the aathoi^s mind. Hr. Qorluun, however^ ia vdl known ^ 
among tho Loudon ontomologiste as an acuto and highly promising 
Coloopterist ; and we hope he will work up other comparatively 
neglected £ftmilies with the same ability ho has shown in the brochure 
before us. We regret to see that in the preface the author complains 
of difioultios thrown in his way by the authorities of the British 
Museum. There must have been some misapprehension y Dr. Gray^ 
we believe, is as ready now as formerly to assist any one studying 
the oollectioDS under lus charge. 


MISCELLANEOrS. 

On the Mesjpiratort/ Orffans of tJie Araimda, 

By Dr. P. Bertkau. 

The old division of tho Arachnida into pulmonary and traohean, 
established by Latreillo, lost all its value when L<ion Dufour, Dug^, 
and, after them, Mongo and Biobold discovered that tho Araneida 
possessed traohem besides their lungs. * 

One might bo surprised at first to see two different adrial respi^ 
ratory apparatus existing together in the ^me animal ; but Leudkart 
soon showed that tho no-called lungs ought to bo considered n 
formation homologous with that of tho trachem, and he gives them, 
in consequonco, the name of pulmonary trachem {LungmtrdbthHm). 
This mierprotation has been generally accepted ; and the new obser- 
vations of M. Bertkau go also to confirm it. 

Tl)o author describes the structure of the lungs, for which he pro- 
poses Oil his part the name of laminar tracho© [FdohertraAem) a>wi 
that of tho tracho© properly so called. From those investigations, 
which have boon dircKjted to a great nuinlajr of genera and species, 
ho deduces a grouping of Araneida based on the modifications that 
these animals present in their respiratory organs. We shali not 
foUow him in the description that he gives of the lungs, booaufle it 
contains nothing but well-known facts. We may recall only that 
tho two stigmata which admit tho air into those organs are situated 
on the lower surface of tlie abdomen, immediately behind tho 
peduncle which uuiles that region to the cophalothorax. In some 
genera tliere is behind these pulmonary stigmata, and quite close to 
thorn, another pair of stigmata. It is only in tho Mygalid© that 
those orifices lo^, like the anterior ones, to a second pair of lungs. 
In Dymitra^ JSegegiria^ and Argyromta they give aocess to a trabhean 
system. A very short canal, starting from each of them, loads to a 
wide, compress^, principal trunk, of whioh the wall is sts^ngthaiiod 
by chitinous rods, which are either irregularly placed (iTysebre^) 
or united into a spiral thread exactly as in the troche© of iaiodtf 
(Segeatria and Argyroneta). Tho greater portion of the tmohOMpii 
trunk inclines forward; a Uttio btursiform appendage is dkooted 
backward. In Dyadera and ArgyrowAa eadh m the ^ antmior or 
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taranks passes into the oepbaloihorax, where it 
teminatos in a little rounded swelling, from which isaue a consider- 
able number of small nnraxnified tubes with thin walla. In Staatria 
the trunks remain in the abdomen and do not become inflated ; but 
they also send forth little tubes of the same nature, which, uniting 
in two strong bundles, i>onetrate in great part into the cephalothorax* 
Saob posterior or abdominal trunk gives origin throughout its length 
to a great tnunber of little tubes going to the organs of the abdomen* 
These tubes, starting from the irachean trunks, pr(^H)d in bundles 
to tho extremities of the appendages, graduaUy diminishing in size, 
but without ramifying or presenting anastomoses. No trace of a 
spiral thread con bo detected in them, even under tiie strongest 
magnifying-powers. In aU the other Aranoidu there ore in front 
only the two anterior stigmata loading to tho lungs. On the other 
hand, wc find at the posterior extremity of the body, and immediately 
before tho spinnerets, a transverse slit formed by the coalescence of 
a pair of stigmata, and loading to two s^^mmetrically constructed 
trachem. Tho tracheau system, which is connected with tliese 
stigmaca, presents great dilforenees, according to genera. In Dyctina^ 
Sund., it presents the greaiest resemblance to that of Dysdera^ 
Segatria^ and Argyronet^tf and o!i3y differs in the smaller number 
of the tubules. In Eriaom^ Bav., and Micryphantes^ Koch, the 
tracheau system is less developed. Tho air-sac, which is small, first 
gives origin on each side to a simple tube, wliich terminates in a 
fine point* Beyond the point of origin of those two tubes the sao 
is divided into two short, wide, and fiattoned trunks. From tho 
middle of their length these trunks send forth some tubules, of which 
some remain in tho abdomtui, while tho others pass into tho ccphalo- 
thorax, whore they ore distributed oven into the oxtromitios. 

The genera of the family of the Attidm have a tracheau system 
constnicied on a very uniform plan. It eommenoos by two Ixunks 
but little ramified, and sends forth at intervals a great number of 
bundles of tubules. In the wall of tho tubules there arc soon trans- 
verse lines which seem to indicate tho appearance of a spiral thread. 

The ThomisidsB have all the tracheau apparatus more simplified 
and loss extended. A narrow fissure leads into a small respiratory 
cavity, from which four branches start, 'fhe two lateral branches 
arc amitiler than tho intcrm<*diato ones ; but they all send forth along 
the whole length of their course, which is limited to tho abdomen, 
branches which ramify in thoir turn, or terminate in a fihform point 
without being ramified. The traeboan system of the other Araneida 
presents a still loss degree of devcslopmont. A narrow fissure, situ- 
ated before tho spinnerets, lends into a depressed air-cavity, at the 
anterior extromify of which issue four simple tubes, fiattoned in tho 
form of ribbons, Imving no trace of a spiral thread, but, at most, some 
fine granulations irre^oa ly disseminated in their membrane. Buoh« 
at least, is the general arrangement ; it presents some variations in 
the difibrent genera. In oertoiu cases we see the two tubes of oaoh 
which were originally united, bifurcate fiirther on ; or tho two 
me^on tubes, at first unit^, separate beyond tho origin of tho lateral 
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tubes. In general the external tubes are more Blondor» but longer 
than the internal ones. 

H. Bortkau has in vain sought for these simple traohem at the 
extremity of the abdomen in Oletera, Dysdera^ and 8ege$tria. 

Thus it is established that the Axaneida have four stigmata, of 
which the two anterior are situated at the anterior part of the 
domen. The two others are placed either immediat^y Mind these 
or further back, at the extremity of the abdomen. In this latter case 
they unite to form a fissure in the median lino. The first pair of 
stigmata always leads to “ lungs f the second to lun^ (Mygalidm) 
or, more ftequeiitly, to traohoaD. When the second pair of stigmata 
is anterior, the trachem to which it correspond dways present two 
principal trunks — one directed forward, furnishing tra^ean tubes 
to the oepholothorax (JDyBdera and Segestria}, whilst the other 
passes backward and supplios the abdomen. When the seoond 
piur of stigmata is situated at tho extremity of the abdomen, and 
the two trunks must necessarily go forward, it is the oxt^al 
one which corresponds to the posterior trunk of Dysdmt and 
Segeatria, 

llie modifications which are observed in the respiratoiy apparatus 
of tho Araiioida oro in oorrclation with those which are manifostod 
in the rest of the organization and which, have served to establish 
tho principal groups. Thero aro, howevor, some points on which a 
division having for base the organization of the respiratory apparatus 
doos not exactly coincide with the classification a^pted now. This 
is observed, for example, in tho family of the Thomisidie, in which 
tho genera J%oinisu$, Xyaium, Artamua^ and Pkilodramua have 
ramified traoheon tubes, while they are not so in Sparama and 
Thanatua. But it must be remarked at the same time that the 
forms belonging to those two genera differ by their facies, by the 
daw of thoir fi^t jaws, and by tho daws of tae feet. U. Berikau 
has therefore estabMod a family of Bporassidas which forms a trans- 
ition from tho Thomisidm to tho Lycosidm. iScyiodaa indudes the 
only known representatives of a new fiunily, that of the 6(^rtodidm ; 
and Dictyna, Erigone^ and Micryphantea constitute the finally of the 
Micryphantid®, in which, perhaps, we ought to idaee Argyronataf a 
gonus of which the place is yet uncertain. 

The author proposes tho following grouping of the Araneida : — 
1. Two pairs of laminar troche®. Mygalidaa (Tetraptummouca), 
II. A single pair of laminar troche®. 

A. A pair of tubular troche® in tufts. 

а. Btigmata distinct Dyadera, Ar^roneta. 

б. Btigmatary aperture common. Mioryphand a , Attidca. 

B. A pair of ramified tabular troche® ^tb a common orifice^ 
Thomiaidca, 

C. Four simple tubes with a common orifice. SaytodidaUf Draaaida^ 
AgeUnidta (oxd. Argyroneta), EpaiMce, Tharidido! (in great 
part), 8pamasidmf Lycoaidca, 

— Arehiv fur Naturg, vol. xxxviii, (1872) p. 208; tMiv. 

April 15, 187^, ButL fScu p, 356. 
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Migraiimis of Danaia Archipptifl. 

To iho BdUon of the Amfde and Magadne of Natural Hieiory, 

Altona, October 15, 1878* 

GEVTLBit2K, — In the June and Auguat numbers of the ^Atmals’aro 
two letters from Professor F. M^Coy regarding tho sudden appearance 
of Dmiais Archijpjniue in Australia* 1 beg to state that I hare just 
published, in the fourth part of the * Journal des Museum GodefiVoy ’ 
(Hamburg, L. Frioderiohsoa A Co*), all the facts known to me on the 
wandering of this American buttei^y over tho islands of the Pacific 
Ocean, and the continent of Australia, to Gorontalo on North Celebes, 
where Dr. A, B. Meyer captured four specimens of Danaie Arehippue 
— ^tibree of which are at the Berlin Museum, and one in my collection* 

Obobo Sxmpsb. 


On the Change of Form of the Tjoehtymal Pit during Growih in the 

SkuUi of the Buehhohi (Cephalophns) and Mundaee (Cervulus)* 

ByDr* J. E. Gbay, F.K.8* 

The lachrymal pit is largo, rounded, deep, and well deToloped in 
the adnlt bush-boks ; and the characters afforded by those parts 
havo generally been considered important for tlie separation of 
the genera and species of tho buah-boks and other antelopes ; but 
care should be taken to compare skulls (at least of the sppoies 
^ of bush-boks) of nearly tho same age. The lachrymal pit of Cephas 
lophue rufilatuSf C, hadiue, and (7. coronatue is largo and deep in 
adult skull ; but in tho younger skulls it is smaller and shal- 
lower, being least marked of all in tho young specimens. It is 
veiy slig^itly marked in the skull of C. WkitJUldii and 0, bicohr, 
which are only known from very young specimens, and of which we 
do not know mo adult ; but the skull very probably be like that 
of the adult of other bush-boks. 

1 think wo maj- conclude, from those facts, that the tear-pit in this 
gentvi ^ BUiall and shallow in the young, and increases in size, form, 
and dopth as the animal approaches the adult age. The variation 
is so g^at that it is only safe to compare the skulls of diffuront 
iq^des of the same or nearly the same a^. 

The size of the intermaxillary bone appears to be generally a 

r d obsaaotor, and not influenced by age ; but sometimes it varies 
extent in different specimens of the same speoies. In three 
speoiinens of Oephalophm Ogffbyi^ for example, the intermaxiUaiy 
homo does not reach the edge of the nasal ; but in one imeoimen 
the intermaxillary bone is very large, and is maigined aWe by 
the nsid (Hand*^lisi of Bununants, t. xxxiii* f. 2). Tho size of the 
oMt seems to be pretiy permanent in the skulls of the different 
qiecies* 

I have not had the opportunity of observing this change in the 
sknils the other genera of antelopes and tiie allied animals* 
Ferhaps it is not so great as in this group. 
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An alteration in the 8i^o of the tear-pit i« ohservablo in the 
old and young of O^vulus Sclateri from China, in which the adult hna 
the tear-pit very like that of Genfiittus but larger, more cir- 

cular, and deeper ; but in the young of this Hpooiea the pit is di- 
stinct, but more oblong, and comparatively shallow, especially in the 
upper part It may at the same time be remarked that the bonos of 
the face greatly develop themselvcss during growth both in length 
and breadth. In the skull of the fawn the nose is slender, conical, 
and two thirds the length from the front of the orbit to the occiput, 
whereas in the adult the nose is much broader and, os in OermduB 
lieevesii, the same length from the front of the orbit to the end of 
the nose and the occiput. 

Speeies 0/ Shells, By F. P. Mahuat. 

ManjtnelUt qua/lnfasciata, Marrat. (Mns. Keen.) 

ilf. testa minima, obtuse ovatii, poUucida, nitonto, fuseiis quatuor 
rufts distantibus cingiilata. spini obtuse eoniea ; a|>erturii angusta ; 
columella callosa, quadriplicata, labro iucrassato, intus dentioulato. 
Long. 8 mill. 

Hah, Kabeudii, 30 miloa north of the Congo, Africa, in 10 
{aihoms. 

This small, pellucid, distinctly banded shell cannot bo mistaken 
for any other allied species. 

Nassa mdviosa^ Marrot. 

N, testa ovato-globosa, lutea; anfractibus regularitor nodoso-plicatis, 
supemo ooncavo-indentatis ; costis subdistautibus, ienuiter transr 
vorsim punetato-suhjata ; apertura suborbiculari, kbio cum calk 
mediocri ; colnmolk Imvi ; labro extus marginato, intus plicate* 
Size ^ inch long. 

Hah. ? 

Nassa aikiopica^ Morrat. 

JSf. testa porvula, ovato-oonica, rufo-aurantiaoa, voldo longitudinaliter 
plicata, striis olevatis tranavorsis; apertura ovata; colamolk 
plicata, labro oxtus marginato, intus lirato. Long. 7 milL 

Hah. Kabenda, 30 miles north of the Congo> AMoa, in 10 
fathoms. 

100 Edge Ijme, Liverpool. 

On (he Wood'-Deer of BrazU (Bkstocerus svlveetris). 

By Dr. J. E. Giuv, F.R.8. 

The Rev. G. T. Hudson presented to the Mosoum last year the 
imperfect skull, consisting only of the brain-case and hems, of what 
he oalkd a wood-deor ’’ from Brasil. This skull and holm iboillr 
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th$t it is a small spociea of Blaatocerus ; but it dlffors firom both tho 
Goaau |toed (i?» palucloau$) and tho Guazuti (if. eampiBiris) in the 
form of the honm ; and its size and the name, tho wood-deer/^ 
show that its habits are different from the B, campeBtna or B. 
paludoaua; and I therefore propone to call it B. sylvestrU. The 
species may bo thus described ; — 

Blastoeenis syheairis, (Tho Wood-Door.) 

Horns short, slender, 8m(X)thi8h, forked above ; tho front snag 
elongate, projecting forwards, and suddenly rather angularly bent 
upwards, with a slight tuberolo on tho middle of the lower edge, 
and a small snag rather below it on the inner side of the upper 
edge. 

Tho skull shows all tho signs of full ago ; but tho sutures botwoen 
the bouca are very well marked, and very much dontaied and 
interlocked. 

llah. Brazil (Rev. 0. T. Hudson.) 

This deor hjis nothing to do wi(h tho “ Oariacou door (Oennts 
nmornlh) figured by Colonel Hamilton Hniith in the ‘Animal 
Kingdom,^ iv. p. K17, t., which has horns dilien^nt from those of 
any other animal that has occurred to mo. I am inclined to think 
they oro deformed. 


JDolpJfins from the Capo of Good Hope, 

By Dr. J. E. Okay, E.lt.8, &c. 

M. van Bonodon, in the * BuUoiin Arad. Roy. do Belgique ’ for 
July 1 873, has described and figured two drawings of Cetacea from 
the Cape of Good Hope, which he observed in tho album of the 
Comte de Oastolnau. He calls on^ Orm capetma, Gray, $ , and the 
other Lagemrhyuohutt de Cmithiau, Tlic drawing of tho Orca was 
named Detphinus HramVtZu’by Castolnau, which M. van Benoden con- 
aiders a synonym of Orca caprnaU ; but T hcliove this to ho a mistake. 
They are two most distinct animals ; and M. van Botioden has mis- 
nnderstSood the Oomto do Castelnau^s note about tho t<‘cth, regarding 
the mnnbor on one side, os meaning tho number on tho two sides ; 
and the Orca oapemUf Yan Boneden (Bull. Acad. Roy. Belgique, 
tuixxvL t 1) is Sutopia Ileavmdiiy Gray, Suppl. Cat Seals and 
Whales, p* 76. 

There is no account of the bones and teeth of Lagmorhynchui 
Jta Omtdmu; but I should consider, from the figure, that it is a 
speoiei of the restricted genus Ihlphitm$. 

H. van Benoden observes, Dng^norhynques du Br. Gray 
dtabha d’aprds des ordnes du British Museum, sout d^origine in« 
oonnue/’ overlocddng the &ot that the animal of J^eimhgniAus 
and L, have been figured, and are known to 

inhabit (he North Sea. 
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Delphinm Castelnaui Ir tlistinci from /). Morei and WaVcm^ 
from the S. Atlantic, as it has a blaoki and they haro a white, fore- 
head at the base of the boak. 

Experiments on the Scolex of Tamia mediocanellata* 

By M. Saint-Cyb. 

Three Ct^stoid worms live os parasites in the human intestine, 
namely : — Ttmia solium^ derived from the Ch/atu^ercus celhtlosce of 
the pig ; Jiothrioeephalus IntuSy the scolox of which, aooording to 
Bertolus and Knooh, lives in fishes of the genus Salmo ; and Tamia 
mefliocanelluta^ which was long eonlbundod with T, solium, from 
which it was distinguished in by Kuchenmeister, its chief dif- 
ference being in its unarmed head. 

The history of thin last worm is much loss complete than that of 
Tirnia soUtm, Wo only know that Louckart having administered 
ova of T. meiUocaneUata to calves, obtained an abundant development 
of Cysticerei in their muscles, and that these Cystiterd encysted in 
the ^ves h)id all the characters of T, mediocanellata, 

M. Saini-Cyr has repeated Leuckart’s exporimonts, with the fol- 
lowing results. Ho ^ministered four proglottides of T, medio-- 
ca^iellata to a healthy young heifer six weeks old, which was stil} 
nourished exclusively by its mother's milk. There were soon formed 
under the tongue two small hard tumours, exactly like those observed 
in the same region in pigs affected with measles. The heifer was 
not killed until 224 days after the ingestion of the proglottides ; 
oysticercal tumours were found, but the worms wore all dead. 

On the 2nd of April H. Baint^Cyr hod an opportunity of repeating 
his exporimonts. Ho administoi^ forty proglottides of T, media-* 
camlhta to a sucking calf four weeks old. On the 2lBt of April 
a granulation was observed on the lower surfaco of the tongue ; and 
this increased a little until the SGth of May, when the oalf was 
killed, 54 days after the ingestion of the proglottidos. Twenty 
CysHcerei wore found scattered hero aud there in the ooiyunotivo 
tissues, two under the mucous membrane of the tongue, six along 
the {esophagus, and the rest in the subperiUmeal oonjnnotive 
tissue. 

Tho author describes the parasite as dwelling in a cyst about tibo 
sue of a chorry, having thick and strong walls. After the removal 
of the cyst the Oystioereue is of about the sise of a pea, and of a 
spherical form. Its membrane is very delicate and trailtera^ 
and fflled with a limpid fluid ; at one point there is a smW wliite 
spot, pierced ^ a very small aperture, indicating the place where 
the head is invaginated. Tho hood is tetragonal, truncated at 
its anterior part, quite destitute of rostellum and hooks, but 
faniisbed witn four round, thick, and nearly terminal suckers. 
The greatest dimension of the head is 1*20 miUim. ; and the diameter 
of tho vosiole is 3 millims . — Comptes BenduSf August 85, 187^ 
p. 536. 
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On a nuuf GfHn$ and Specif'* of the Family TroohilidflB. 

Hy John Gould, F.R.S. &c. 

I must confess that^ after the many years I have been studying 
this family of birds, I was not prepared for the aoi|uisition of the 
very remarkable spcoics hereinafter doscribod. It is most nearly 
tillie<l to the members of the genus Thalurania, but is suflftciently 
distinct in its form to warrant its l)eing oonsti tilted tho type of a 
new genus, for which I propose tho name of Hylonympha^ with the 
following charactors : — 

Bill stout, somewhat curved, a little longer than the head. Wings 
rather long and falciform. Feet and toes modorutoly strong; tarsi 
olothod. Tail ample, deeply forked, and larger in comparison with 
tho size of tho body than that of any other member of the family. 

Were it not for its birgo, long, swinging tail, it woidd very much 
remind us of Thalurania glaucopis. 

Hijlonympha macrocerca. 

Crown of tho head glittering blue, with a reflection of green 
towards the edges ; throat glittering green, passing into dull green on 
the flanks ; abdomen black, glossed with green ; feathers clothing the 
tarsi dark brown on the oufor side and white on the inner ; under 
1 ail-coverts black ; all tbe ton foathors of the tail, the outer ones of 
wliich are very broad, a uniform steel-black. 

Total length Hi inches ; bill 1, wing 2j, tail fl, tarsi 1. 

Habitat unoortaiii. 1 obtained this bird from Mr. Whitely, who 
stated he received it in a collection of skins which had been formed 
in Brazil. 

Oft the Zoological Position and Function of tite Parasitic Acarina 
called Hypopus. By M. MHonin. 

In a recent note I announced : — 1 , that under my eyes an oi'topod 
nymph of Tyroglyphus rostro^serrafvs hod been transformed into a 
Hypopus easily recognizable as If, feroniarum^ L, Du four ; and, 2, 
that I had seen the same Hyjwpmxkwdof different conditions resume 
the form of Turoqlyphus, ' From those facts I concluded that the 
HypopodcSf and their analogues tbe Hotnopodes and TriehodaetyUt 
irere merely transitory asexu^ states of the Tyroglyphi and perhaps 
of other Acarina, 1 have now to announce further observotiona, 
wdiioh jfoliy oonflnn tho previous ones, 

In a large uudescribed Tyroglyphus, which also lives upon fhngi, 
but feeds olixefly on the stalk (whilst T. rostco-serratus particularly 
alQ^ts the hoi^ and the lameilm), I have also seen ^e asexual 
nymph become transformed into a Hypopm, Tliis Hypopus, which 
is much larger than the former one, appears to bo the Acurus sptm- 
iarsuB, Herm. ; it is of the same size (0*33 by 0*12 millim.) and of 
the same orbicular oval form, its legs are robust, frumished with 
^aws without suckers, and provided with numerous rigid aetm, 
especially posteriorly ; it is cuirassod like tho other Hypopodes, is of 

rose coloun with a pair of vesicles filled with a bright green liquid, 
Ann. tfc Mag, N, H, Ser. 4. VoL xii. 2^ 
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4Uid be«fB beneath the abdomen an adherent anparbiua <!>f 

fire pairs of suokers* By placing it in snitable Conditions we hare 
seen this Hypcfpwi ^so resume its original form of Tyro^phw, 

These observations completely solve the problem of the dissemi- 
nation of the dotriticolous Aoarina. Every one who studies the 
animals which live in decomposing snbstanoes must have oftien ask^ 
himself how those legions of Acarina which swarm and appear in 
myriad in them in so short a time gpt there, and what becomos 
of them when their work of dostruorion is completed, and the material 
in which they swarmed, being reduced to the state of a dry powder, 
no longer offers them any nourishment. These Uttle creatures 
have not the aid of wings to enable them to fly from places desolated 
by famine ; nor ha^ o they the activity of the ants, which enables 
those insects to migrate and make long journeys They have soft 
integuments, which afford them but little protection against external 
influences and the voracity of their numerous enemies ; exposure to 
the sun kills them ; and the woodllce destroy them in great quantitios ; 
their eggs, which are comparatively largo, are not to he mot with 
in the dust of the air in company with the germs of moulds and In- 
fusoria ; and, lastly, they do not enioy the faculty of reviving after 
desiccation, like the AnguiUtulop, Kotifera, and bearHimmalcules. 
One can easily underat and how they came to fhrnish a principal 
argument in favour ot the theory of spontuncons generation. Now 
this is what takes plao<‘ in a colony of Tijroglyphi when the privation 
of food seems to devote it to certain destruction. All iJhe adult 
and old individuals, as well as the young hexapod larvse, die and 
strew the soil with their bodies ; but the adoiesoeut individuals (the 
octopod nymphs) are preserved : they change their form, acquire a 
cuirass, a true traveling garb, which acts as a eomplote disguise^ 
but which at the same time protects them from external influences ; 
moreover they acquire an adhesive apparatus, by means rf which 
they can attach themselves flrmly to any creatures that come 
within their roach — flies, spiders, myriopods, insects of all kinds, and 
even quadrupeds, which, like regular omnibuses, transport them 
where they could not go themselves. If the ^laco where the vehicle 
stops is suitable, if it is by a fresh fungus or a mass of rubbish in 
decomposition, the little mite quits the animal that bears it, os well 
as its AT^qpus-form, and becomes a TyraglgphuB^ such as it was 
before. Under the influence of abundant food it grows rapifly, 
becomes adult and sexual, copulates, and in less than forty^eig^t 
hours the colony is founded afireeh. That is the function of the 
Hypopui. 

The eonclusion to be drawn from my observations is that the 
genm Hamojmt and TrieJ^odaet^kut^ and Ihe numeroua 

•pedes which have been established as subdivisions of those general 
must be st^ck out of our soological nomenclature^ The word 
Hypopus may be retained, but only as a common name serving to 
demg^e the curious emn^md^ heUromorpho^ btld 
nymph of the Tyroylyphi, whose of9.ee is the pi s s sitti ition and dis^ 
semination of the species to which it b0loiigs,^t7ooy!^ 

August 18, 1873, p. 492. 
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LI II. — On ihe Protection of Pollen Jrcnn Premature 
Disloflgment or Moisture* By M. A. Krrner.* 

The works of Darwin, Delpino, lliUlebrandt, &c., on the part 
played by insects in the fecundation of phanerogamous plants 
nave lately attracted attention to this suWect, and led to 
numerous observations on the peculiarities of the organization 
of flowers. The iuvcjstigation just published by M. Kemer 
relates to a point which had scarcely touchea previously, 
but the importance of which can hardly be doubtea — namely, 
the precautions taken to keep the pollen intact until the 
moment when it is gathered by insects, and especially to pre- 
serve it from premature dispersion by means of the wina, or 
fieom irremediaole injury by water. 

There is a large category of plants which escape the dangers 
just referred to, and the whole organization of which is directed 
to utilize the action of tlie wind for tlie dispersion of |)ollen. 
These are the an^emophilous plants of Delpino, the dry and 
pulverulent pollen of which escapes in clouds at the least 
shake. Various peculiarities of organization all accord with 
the final object to be attained. Thus the flowers, in order to 

£ >e free access to the wind, are never concealed under leaves, 
Bt always suspended at the extremity of slender branches 
(mnentaoeous trees), or at the summit of an elevated stalk 
(grasses, OyperacesQ, &€.). Moreover, as they have not to 

a Tmudated hj W. 8. BaUas, F.L.S., from the Abstract in tbs 
BHAiothbaua timrsrsal^ Augiist 15 , 1871 ^ toms zWii. p. 802 . 

Ann* tk Mag* N* nut* Ser, 4. Vol* xii. 30 
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attract insects, they are generally not remarkable either Ibr 
colour or perfume ; their perianth is generally yellowish or 
greenish and often scaly ; the stamens, instead of being hidden 
at the bottom of a corolla, are attached to movable catkins, 
or they push themselves (as in the grasses) above the floral 
envelope. 

In every way a considerable quantity of pollen is lost; it 
falls to the earth without reaching the stigma, or it is damaged 
by moisture. All the plants of this category obviate this 
convenience by producing enormous quantities of pollen (e. g. 
the positive clouds of yellow powder which frequently surround 
the Conifers at the moment of flowering). 

But in still more numerous cases the jiolleii must be con- 
veyed to the stigma by insects ; and from this flows a multitude 
of consequences which greatly influence the form and appear- 
ance of the flowers. Thus tne perianth will always be more 
or less coloured or odoriferous, to attract insects ; the grains 
of pollen are not diy and free as in the previous cases, but 
always more or less adherent to each other, being retained by 
a product of the dcgenerescencc of the mother cell, which M. 
Kemer regards (wrongly we think) as hoHsorim, The degree 
of cohesion is extremely variable, from the solid pollen-masses 
of the Orchidem and Asclcpiadem to the pollen of a gr^ 
number of plants which presents little conglomerations easily 
dispersed. 

In these plants the pollen is produced in qi^tities infinilelr 
smaller than in the anemophilous plants. Moreover there is 
a more or less considerable lapse ot time between the openitig 
of the anthers and the moment when the fecundating dust is 
carried away by insects ; and it is absolutely necessary that 
during this time it should be protected from the deleteriaus 
influences of wind and moisture. The most various parts of 
the flower may be charged with this function : and it is the 
examination of the diflerent cases which he has nad the oppoiw 
tunity of observing that forms the greater part of M. Kernsr’a 
memoir. 

The reproductive organa themselves are often charged with 
the protection of the pollen. Thus, in the iris the sti^ata 
are developed into broad petalold plates bent outwarmi and 
meeting the lobes of the perigonium ; they thus completely 
envelope the anthers in a sort of narrow channel, through 
which insects must of necessity pass when going to ooUectma 
nectar, but into which neither wind nor rain can penetrate. 
In the genus Aepidiatra the corolla takes on the form of a 
widely open cup, at the bottom of which are the extremdy 
short stamens ; the stigma is developed into a broad dm 
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plMtd ftboBt halfway up the corolla and closing it completely, 
■0 as to shelter the stamens and leave only a narrow passage 
for insects. In the periwinkles, oleanders, &c. the anthers 
bear at their aummitr a sort of spwn-shamd prolongation, and 
die style is surrounded by a collar of long stiff hairs ; the 
junction of these two organs forms a jperfect roof above the 
pollmi. In the Compositas the tube formed by the union of 
the anthers, in the interior of which is the pollen, shelters it 
until the moment when insects come to collect it. 

Frequently the protective shelter comes from Xhfi perianth. 
A great nuuilier of plants have a portion of the corolla developed 
into the form of a rej^lar roof placed over the anthers. Ihis 
peculiarity of organization is characteristic of some very im- 
portant families (such as the Labiatm, Scrophulariaoese, Oro- 
banchem, Gesucriaceas, Utricularise, Polygalese, Violaceas, 
many Fapilionacese, and some Banunculacct^. 

In other cases the upper part of the lob^ of the corolla 
remains united during the first portion of the flowering, thu 
TOOtecting the stamens and the style (Phyteuma) ; or, as in 
Trottim, the petals, which are strongly concave within, join 
at the top of the flower. In other cases, again, the tube of the 
corolla which encloses the anthers is so narrow that water 
cannot penetrate into it, the air finding no means of exit and 
remaining enclosed in the form of a babble, which keeps the 
pollen dry (Androtace, Veriena) ; or, what is still more fre- 
quent, the entrance of the tube is closed by hairs, scales, &e. 

The imaihe in many Aroldew, the hracta of certain Musacets, 
and the «MivM of the lime tree extend over the flower or the 
inflorescence like an umbrella. 

HVhen no part of the flow«c is constructed so as to be able 
to sMter the stamens from the weather, the desired result is 
.ofatamed either by periodical movements of the perianth or by 
onmtnres of the axis. 

la the fimt categmy we find, in the first place, all the so- 
cafled ephoneral flowe^ the opemng of which lasts onty 
ena.. day (FilZbesia, 2Va<2uoantta, Cmvolvulue tricohr. 
ptmmiaf and many others). The anthers open ana 
the iKdlen to escape in the bud, which on its part opens 
evihr .dwiag the hottest part' of the day, when the enn is shining, 
iulthe insects, bnzziag about everywhere, are ready to effect 
Imwidsffon. Those flowers which present a similar stmoture, 
hot of which ffie anthenui lasts sev^ dam ate,goTemed by 
inmiUrlaws; they close dating the cooler aonrs, when the dew 
might injure the^ pollen, and also during rainy weather and 
when time life is about Some of them particularly affiBot 
twi%ht and evening ; they only open a little after the aettittg 

80* 
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of the 9un, and close in the course of the evening. Their 
usual visitors are of course the crepuscular insects ; and to 
attract these some are clothed in brilliant colours (nightshade 
and several (Enothera), whilst others hiftre very dull colours 
but exhale a penetrating perfume, which is insensible during 
the day {Pelargonium triete^ Heeperh trisfia, Nyctanthea arbor- 
triatia). But these cases are ^uitc exceptional, and the great 
majority of flowers with periodical movements open during the 
brightest hours of the day * thc})etals, in closing again, resume 
the position they oiajupied in the bud, and thus cxrrapletely 
protect the stamens and the style. 

Where it is by means of curvatures of the floral axis that 
fecundation is ensured, the |)erianth must be brought into such 
a position as to form a protective roof for tlic reproductive 
organs. Its form, and also the degree of curvature,, dei>end of 
course greatly upon the length of the stamens : where, as in 
the lily of the valley, these are quite short, a slightly developed 
perianth and a simple lateral inclination suflicc to attain the 
desired object ; but where, as in the fuchsia, the anthers are 
borne upon long fllamonts, the petiauth is much broader and 
spread out like a wheel, and tlie flower becomes completely 
{lendont. 

All degrees of curvature are met witli in nature : sometimes 
the phenomenon is already perceptible in the bud (Soldanelh ) ; 
in other easels it is manifested only at the moment of flowering. 
When once fecundation is effected the young fruit usualfy 
becomes erected, at least if it is not of a flemiy nature, and 
consequently too heavy to be carried up by the tension of the 
tissues of the peduncle {Fuchsia, many Solana). 

It is sometimes the case that the curvature of the axis, like 
the closing of the perianth, is periodical. Thus the flower of 
Oxalia aoetoaella, which is completely erect during the day, 
describes an arc of more than 100 degrees at the moment wken 
the sun sets, and Anally has its opening directed towards 
ground. The periodical changes in the tension of the tUsaee 
of the peduncle required by this movoment occui* in many othev 
plants under the influence of exterior excitements, repealed 
shocks, &c . ; and many flowers which ^ usually erect become 
recorved towards the earth, and thus protect their stamettS 
when they are shaken by the wind or disturbed by the repeated 
shocks of drops of rain (many Composite,' tulips, anemoMS, 
Ranunculua, pi^pies). 

Lastly, in those compound inflorescences of which the axis 
is twisted, as in the Boragineee and some other families, do* 
vel^ment brings the flowers successively into all sorts Of 
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.pontioiia with, regard to the horizon ; they then most fre^ 
quend.y open in such a manner that at the moment when the 
iwllon would be exposed to inclement weather the opening of 
the corolla looks towards the ground, and thus the rain may 
pour upon them without inju^. 

Such are the diiferent peculiarities of organization, the special 
object of which is to facilitate fecundation protecting the 
pollen from accidents which might injure it, without, however, 
presenting any obstacle 'to the free access of insects whose 
tmsiness it is to cooperate in the accomplishment of that fiinc- 
tion. Of coursefthese different means are often combined : for 
example, if a flower in closing at night leaves an aj^ierture at 
the apex of the corolla, it wiU be borne uixtn a more or less 
curvra peduncle. 

In a general way wc may say that the pollen is more com- 
pletely protected in proportion as it is less abundant and inure 
coherent, and in proportion as thefecundatiou is more absolutely 
subjected to the intervention of insects, the time of antbesis 
short, and the climate iess favourable. 

Thus the Orchidcffl perhaps present the most complete com- 
bination of all the means of protection, which is in perfect ac- 
cordance with the nature of their jiollcn and the small number 
of their flowers. In the Pomaceas and Amygdalere, on the 
other hand, the stamens are ve:^ numerous, and the flowers 
are so abundant that if ouly halt of them developed fmit the 
tree could never bear its load. Hence the means of protection 
employed are very rudimentary. 

Even a superficial glance over tlic flora of a countiy will 
generally show an intimate relation between the climatal 
eonditious and the structure of the most wide-spread families. 
A cold and humid region (where fecundation will always be 
difficult and where the flowers must Hometimes wait for several 
days for a ray of the sim to favour the issue of insects) cannot 
fau to exert a marked influence upon the character of its flora. 
It is thus that in the Alps, where the dews am very heavy and 
where persistent clouds often covex the summits for whole days, 
the dominant genera {Qmtiana, Primula^ Andromeda, Soldo- 
ntXfa, PediculartSf Campanida, Euphrasia, Veronica, &c.} all 
possw complete means o^ sheltering their pollen. No plants 
wiffi ephemciwl flowers occur there ; and in none do the stamens 
lise much above thb corolla. If, on the other hand, we take 
as a point of comparison the flora of the south of Australia, a 
region where daring the season when plants flower not a drop 
of water falls, we find that the Minumr, MyrtacefP, and Proteacea 
(which are so abundant there) all have rigid flowers with very 
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ihcnt periMithB and vmj loQg atamens— in a word| flowm 
in which the pollen is completely exposed. 

Some plants which seem at the fint glance to form an etc* 
ception to the ^eral rules above laid wwn, when attentive^ 
examined rea% serve to confirm them. The Ericm^ for 
example,^ present the anomalous combination of a pulverulent 
pollen with a coloured perianth producing nectar. But here, 
ju^ as in plants with coneront pouen^fecnndation is impossible 
without the intervention of insects. In fact the anthers onhr 
opmi by two pores plae^ laterally at the apex of each cell; 
at the moment of flowering they are appliea to each other by 
their lateral surfaces so as to close all issue for tiie pollen. 
To enable the latter to issue it is necessary that an insect 
entering the flower should produce a shock upon one stamen, 
which separates from its neighbours, lets fall a few grains of 
pollen upon the visitor, ana then resumes its place. Some 
little appendages which ate developed at the base of the anfliers, 
and bu the passage of the insect, are exactly destined to pro- 
duce the required inovement. 

Anali^ons peculiarities occur in some Bora^neft of the 
genera Veritme and Onoema, 

Certain Salicet, of which the pollen, although more or less 
coherent, is not at all protected, remedy this by pr^ucing an 
enormous quantity of pollen, and by prolonging toeir flowering 
for a very long time (a circumstance wliitm recurs with the 
same signification in many Umbellifene, Omcifene, and Saki- 
fragaceee). Sometimes, also, parts of the inflorescence whidi 
are already withered heisome a protection for those which are 
about to open. 

We may remark also among heterostylous plants, such ts 
the iVtmuihe, PtdmonarioBf Ac., a marked tendency to di- 
morphism of the perianth. It is more amply develops in the 
form with long exserted anthers, where the protection of the 
pollen is more difficult. 

M. Kemer concludes his interesting memoir by some oop" 
siderations on the probable origin of the species with coherent 
pollen, in which we shall not follow him : they do not sgpear 
to us to be necessarily connected with the preceding ; aim the 
ideas df the author merit a discussion of umich space vriu not 
permit the introduction here. These pages/office to shew ths 
olgect and utility of the infinite variety of form of thP fibril 
organs. 
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LIV.— On the HexacWKEIXIO-® and gmeraVy. 

cmd particularly on the Aphrocallistidse^ ATilodt<^on. and 

Farreas, together mth Eacts elicited fr^ their Dedmoue 

Btructuree^and Deecriptiona respectively of Three New 
Species. JBy H. J. Carter, F.R.S. &c, 

[Concluded fifom p. 878.] 

liET UB now turn our attention to the Lithistidas, of which the 
following is a similar list of those also that have been brought 
to notice. 

UthistidsB^. 

General character. Spicul^.s developed upon a quadriradiate 
division of the central canal, held together bj amorphous 
Barcode and an interlocking of their migreed arms, forming 
a reticulated glassy structure, whoso interspaces are more or 
less irregular and curvilinear. Composed of two kinds of 

skeleton-spicules,” via. those which form a laver on the 
surface and are accompanied bv minute or flesh-spicules ” 
characterizing the species, and tnose forming the body, which 
are more or less aliae in all the spexiies and accompanied by 
fewer flesh-spicules. The skeleton-spicules of the surface, 
which, for the most part, are provided with a smooth, winted, 
vertical shaft, directed inwards, and a horizontal Iicau of dif- 
ferent shap^ according to the species, will be termed surface-:” 
and the spicules of the body, wdiich interlock with their neigU'* 
hours tlirough a fili^eed development of all the arms, will be 
termed bedy-spiemes.” 

Speeies in which the suffaee^spimle consists of a shaft and three 
straight bifurcated arms aU smooth and pointed. 

Minute spicules of two kinds, viz. one acetate, fusiform, 
slmhtly curved and microspined ; the other subspiral, sinuous, 
tubeicolo-spined. 

Naotyloeaiyx Bowerbankiif Johnson. Azores. (1) 
Masoniy Bowerbank. Madeira. (2) 

OoraUistes typus^ Schmidt. Florida. (3) 

a Abbreviations bbe same as in footnote, p. 857. 

1. B.M. P. Z. 8. 1863, p. 259, «P. Z. 8. 1809, p. 94, pi. vL figs. 6, 7, k 8, 
w^MacAndrewia aserica, Gray, l\ Z. 8. 1867, p* 507. 

2. P.Z. 8. 1809, p. 91, pi. vi. a^e. 1-4. 

8. Adantisch. Spongienf. pi. iii. f. 8. 

4. B.M. P. Z. 8. 1838, p. 565, Og. 1. 

5. P. Z. 8. 18(i9, p. 80, pi. v. 6gs. 6* 11. 
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Speeiei in whi^ the mrfaee^npicute conmte of a ehaft and thru 
sinacne anm 9rwnched. 

Minute spicules of two kinds, viz. one long, fusiform, sub- 
Bpinulate, smooiJi ; the other short, more or less bent or horse- 
snoe-shaped and microapined. 

Theonella Swinhoei^ Gray. Formosa. (4) 
Dactylocalyx Pratiti^ Bk. East Indies. (5) 

IStpecisB m which the earfitce-epieuU conmis of a ehaft and three einuoue 
arms oompressed vertically ; branched and dentate or curvilinear 
on the margins. 

Minute spicule accrate, fusiform, curved, microapined. 

MacAndretcia azorica^ Gray. Azores. (6) 

« Corallistea clavatella^ Schmidt. Florida. (7) 
Kaliapsis cidaris^ Bowerbank. South Seas. (8) 

Species in which the surface-^spicule consists of a short shaft and 
suheircular discoid head^ deeply and irregularly fissured. 

Minute spicule accrate, fusiform, curved, blunt-pointed^ 
microspined. 

CoralUstes polydiscusj Schmidt. Portugal, Florida, 
Cuba. (9) 

Species in which the surface-spicule consists of a short shaft and 
suboircidar discoid head. 

Minute spicule accrate, fusiform, curved, microspined. 

Dactylocalyx polydiscus^ Bowerbaiik. St. Vincent, 
Portugal. (10) 

6. B.M. P, 7a, B. 1859, p. 488, pi. xv. Dactylocalyx McAndrewu, Bk. 
P. Z. S. 1800, p. 80, pi. iv. fig. 5. 

7. Atlantii^. Spongienf. pi. in. f. 7. 

8. P. Z. 8. 1860. p. 888, pi. xxv. figs. 2 & 6. 

9. Atlantiscb. Hpongienf; 1870, p. fl4, pi. hi. figs. 8 & 0. 

10. B.M. P. Z. 8. 1800, p. 00, pi. vi. fi«. 10«14. Disoodsrma 
discus. Bocage, 1809, Joum. cies Be. Math. rhys. et Nat Idibonne. No.iv. 
pi. xi. fig. 1, &c, 

11. Beep. 442. 

12. Beep. 448. 

18. Atlantiaeh. Bpongieaf. p. 28, pi hi. fig. 6, Ac. 

14. Jb, p. 28, pi lii. fig. 4. 

16. Ib. p. 28, pi iii. fig. 6. 

10. Ib, p. 22, pi iii. fig. 1. 

17. Ib, p. 21, pi iii. fig. 2. 

18. See p. 448. 
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Sp 4 Ck$ m whiih. the iurface-BpicuIe eomUtB of a ihafl and three arm$, 
AruM emuoue, branehed^ curvilinear ^ tubercUd on the upper or 
outer aepectf andfiligreed at die extremiHet ; diaftfUgr^ aUo 
at ite extremity. 

Minute spicule long, slender, fosiform, subspinulate, smooth, 
most numerous on the margin, where it forms a fringe. 

^ 2 ;mca iyh(ffera*, Carter. Azores. (11) 

Speeiee in which the mrface-tpicvie is much the same as the last, but 
with others Uke those of Dactylocalyx Bowerbankii and D. poly- 
discus among the hody-^spicvies. 

ffo minute spicule observed. 

CoraUistes boreults^ Carter. Ftfroe Islands. (12) 

Species in which the swrface-spieide consists of a long shaft and three 
arms, bifurcated and more or less tulercUd on the outer or upper 
aspect 

Minute spicule (in the slide at the British Museum) straight 
or slightly curved, smooth, fusiform, acerate. 

Corallistes noli tangere^ Schmidt. Portugal, St. 
Jago. (13) 

SpeeUs in which the sarfdeespievde (according to the slide in the British 
Museum) is lihe that of Dactylocalyx Masonic with the branches 
of the body-spicules in lUce manner glomerato^tuhercled. 

Minute spicules in the slide of two kinds, viz. one acerate, 
fusiform, curved, smooth ; and the other with sinuous shaft, 
spirally covered with fine spines like that of D. Masoni. 

Corallistes microtuberoulaius. Schmidt. St. tfago, Cape- 
Verde Isl. (14) 

Species inwhich the surface-spicule (according to the slide in the British 
Museum) is like mat o/ i)actylooalyx Bowerbankii ; the rest with 
large JUigreed head and long sinuous shaft JUigreed at the 
extremity, as in the figure (Atlantisoh. Spongionf. Taf. iii. £. 6). 

Corallistes eUgantior^ Schmidt. Portugal. (16) 

Species with curly JUigreed spindes (according to the slide). 

Ldodermatium ramosum, Schmidt. ]?lorida. (16) 

— lynccus^ Schmidt. Portugal. (17) 

Fossd ^cies in which the surface-spicule is not known, but in which 
we hody-^spioule has the common hramched JUigreed form. 

Minute spicule not observed, 

Liihospongitis Kittonii^ Carter. Carrow, hamlet ad- 
joining Norwich. (18) 
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ShOET CoMHENTAET on the LlTHISTXDifi. 

The remarks regarding the microsoopical examination of 
the Hexactinellidm (see p. 863) apply to the Lithistidse ; but 
while the two large specimens respectively of Dactyhoalyx 
jpumfceusy Stutchbury, and MacAndrexoia nzoricay (tray, in 
the British Museum, are very much alike in their dishnsihap^, 
wide, circular heads, each of which is supported by a thick 
short stem, and their minute structure has the same vitrified 
glassy appearance, it should be remembered that they form 
representatives ot two totally diflf(?rent systems of sponges, 
the former being built upon a sexradiate division of tne spi- 
cule, and the latter upon a quadriradiate one; that is, wlnlc 
the Hexactinellidcc have six ends to their spicule, the Lithis- 
tidm have only four, and the lowest system of spicules in 
which the linear form prevails, of course, only two. Hence 
the spicule of the Hexactinellidse has, as it were, three shafts 
joined together in the centre, thus giving six ends ; the next, 
or quadnradiate systenu has, as it were, two shafts joinea 
together in the form ot a cross, thus presenting four ends : 
while the simplest system of all has only ono shaft, and 
consequently only two ends. Tims modified, forms of all the 
three systems may be found in the Hexactinellidro ; but only 
those of the third system with the Lithistid® — ^that is, no 
sexradiate spicules. Of course 1 allude to the staple spicules 
here, and not to the monstrositios which may occur in either 
system ; and perhaps, too, I should restrict these observations 
to the spicules of the skeleton-system, or skeleton-spicules, 
since, when wc come to the minute or flesh-spicules, we fina 
the roultifid form of the sexradiate spicule, viz. that of the 
rosettes, passing, as before stated, into tlie stellates and globu- 
lar siliceous b^s of the Gcodinid® &c., and of course vice 
versd. 

But. be this as it may, there seems to be very little doubt 
that tne system of the Lithistid® is that of J^iohastrellay 
Oeodiay and BtdletUiy and never that of the Hexactinellid® : 
that is, a sexradiate spierde, as just stated, is never found in 
the Lithistid®. 

In Dcustylooal^x Bowerbankii and JO. Masmi the surface- 
^cules are nail-Uke, having the spike or shaft directed 
inwards and the three arms of the heaa bifurcated and spread 
out horizontally, so as to meet those of the other sunace- 
spicules, while me interspaces are occupied by the sarcode 
charged with the flesh- spicules, iii the midst of which arc the 
pores ; and thus the dermal asp^ is completed. In 1>* Jfttsoat 
the Bubspiral shaft of the minute or fleim^pieule is covered 
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with fine, pointed, long spines, while in Z). Bomrbankii they 
ate drort, blunt, and sughtly inflated at the ends ; again, the 
aoento spicule in the former is not figured (Bk. Monogr.), while 
the fine>i^ed subspiral spicule of D. Mcuxmi seems to be onlp- 
a variety of the more coarsely formed one in D, Bowerhanki * ; 
and the acerate spicule, being also very sparse in the latter, may 
have been entirely overlooked in the mrmer. Thus, at the 
utmost, D, Maaoni can only be considered a variety of 
D. Bowarbanhix. The secondarily furcate extremities ot the 
araa of the surfaee-spicule in Dr. Bowerbank’s fig. 7 of 
D. Bowerhankxi (1. e.) at once allies it to similar forms of the 
Spicule in Poehtatrelia abyaex, Sdt., and points out the com- 
mencement of the filigree which b^mes so elaborately deve- 
loped as the surface-spicules gradually sink into the general 
structure of the body. Schmidt’s OoraUxetea typua would, 
therefore, come in here. 

In Thaonella Swxnhaex' and Ba^localyx IVattix", the arms 
of the surface-spicules are not straight but sinuous, and, thus 
overlapping each other, leave circular interspaces which are 
filled up with Barcode charged witli the flesh-spicules, in the 
midst of which are the j^res. The minute, cylindrical, 
mkrospined spicule varies much in form, from an olongateu 
ellipse to that of a horseshoe-shaped, cylindrical, linear spi- 
cule, being also sometimes contracted in tlie centre and 
enlarged towards the extremities. 

In MacAndrewxa azorioa and KaHapaia cidaria the arms of 
the surface-spicule, besides being sinuously branched, are also 
flattened, and possess a dentate curvilinear margin on both sides, 
while the branches overlapping each other, as before stated, 
leave interspaces that are ^ed with sarcode charged with the 
rough, microspined, acerate spicule mentioned, in the midst of 
which are the pores. These minute linear spicules, often 
slightly Inflated m the centre, are arranged around the pores 
in a ramated manner, so that the pore can oe opened or closed by 
their being raised or the reverse. The structure is well re- 
presented by Schmidt in Corailxatea davatella {op. cit. pi. iii. 
fig. 7, h)f which appears to be equal to MacA^rewxa azorioa. 
1 possess fragment-specimens of MacAndrewia azorioa which 
ware dredged up on board H. M. S. ' Porcupine ’ between the 
Firoe l^ands and the north coast of Scotland. Unfortunately 
the specimen of Kaliapaiz oidaria which Dr. Bowerbank found 
on a portion ot Ooulxna roaea from the South Seas was so 
small that it was ^'all ’’absorbed iii the mounting and examina- 
tion. 

In OoraUiataa polydiaoua — ^better designated “ aateroidea ” by 
Scdimidt on the slide which ho sent to the British Museum, 
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se^ng that this, as well as his figure {op. cit pK iti. fig. 8), 
has a discoidal head so deeply fissured as to merit the term 
mentioned — ^we seem to have in the surface-spicule a transi- 
tional form from the three- flat armed head of that in 
MacAndrema azortca to that of the subcircular form in the 
following species, viz. Dactyhcalyoi polydiscua^ where the 
discoid head is so little fissured as to merit this designation. 
How far these forms may nin into each other in the same 
species I am ignorant, as 1 liavc only examined D. ^/yrfwcus, 
in which all the heads are subcircular. 

Here I should notice that, in a small rolled fragment of 
CoralliateB hormUs which I sent to Mr. F. Kitton, of Norwich, 
to compare with the fossil species to be presently men- 
tioned, he detected some spicules with subcircular discoid 
heads, like those of Do/ctylocalyjr polydiscus^ which lie kindly 
mounted and sent to me ; and on them 1 observe two or three 
of the minute flcsh-spicules common to D. poIyJiscuSy but 
reduced by the process of absorption which takes place in the 
deciduous vitreous structures of sponges, to be described 
hereafter, to irregular stick-liko forms. Now it so hapi^s 
that with Schmiot’s fig. 8 of the surface-spicule of CoraUiaUa 
polydisem there are also two of tliese irregular stick-like 
forms represented, which I never could understand until 
Mr. Kitton sent me the mounted specimen mentioned. Hence 
it seems to me, from their imperfect form, that Schmidt’s 
minute or flcsh-spicules at least belonged to a deciduous 
skeleton, 

As just stated, the heads of the surface-spicules in Daei^lo^ 
calyx polydiscua are discoid and subcircular. The shaft is 
short, smooth, and pointed ; and where it joins the disk a tri- 
radiate line is seen, which results from the division of the cen- 
tral canal of the shaft into three branches. The discoid heads 
as usual overlap each other ; and the dermal sarcode is charged 
with the minute flesh-spicule already mentioned ; while in the 
interspaces between the heads are the pores. The triradiate 
line is often seen in this kind of spicule in the Tiithistidas, 
where also the minute, acerate, fusiform, microspined fiesh- 
spicule is also very common. 

In Azortca Ije\ferfp^ n.sp. (two B|)ecimens, called after 
Madame Ida Pfeiffer, who obtained them at Madeira and pre- 
sented them to the British Museum), the surface-spicule is like 
that of the interior, viz. with the sinuously branched arms and 
shaft all terminating in filigreed structure, that of the shaft; 
interlocking with that of the heads of the next layer inside it 
There is no veiy minute flesh-spicule, but a great number of 
long, subspmulatcd, fusiform, linear ones, which abound 
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especially U{)on the growing edge or margins of the si^eimcii. 
The a|)ecimen8 arc covered with dried sarcode, evidencing tliat 
they were taken alive and may so far be considered perfect. 
Hence there is no doubt about their m)SHessing no characteristic 
surface-spicule ; for I searched for tnis in many parts. Still 1 
think it just possible tliat tliis may be explainetl by assuming 
that the surface-spicule had passed into the form of the body- 
spicule before the new layer of surface-spicules had been 
developed. 

Be this as it may, the specimens are magnificent and mag- 
nificently perfect; not, perhaps, from any particular care 
having been bestowed on their preservation, but becauju!, 
contraiy to wliat one would infer from tlunr glassy structure, 
they are so tough that it is difficult to get a piece off them. 
One is 14 inches in diameter and 11 inches high, and the 
other not tpiite so large. They are flattish, cabbage-like, in- 
foliated, with branched sinuous laminse -|^ to inch thick, 
vertical, widely separated, and proliferous. The vents are a 
little raised on papillary eminences, and scattered over the 
inner aspect of the froncis or lamince ; while the pores are out- 
Mey as m MaeAndrcwia azortcay to which it bears a strong 
general resemblance. My reason for stating all these cha- 
racters is because these specimens have hitherto not been 
described. 

Corallietes Jmealu is the name wliich I have given to de- 
ciduous fragments of a Intbistid dredged up on board II.M.S. 

^ Porcupine* between the Fkroc Islanas and the north coast of 
Scotland. They have no characteristic surfacc-spicule ; and 
in their body-structure are confusedly minglea both the 
simple form of surface-^iculc characterizing Dactyhcalyx 
liowerbankii and that of i/. polydiscua respectively. Various 
other sponges have built their structures upon them, among 
which IS that possessing the snake-like form of large acerate 
spicule figured by Schmidt in connexion with his representa- 
tion of VoraUi$Ut8 {op, cit, pi. iii, fig. 3 c), which of 

course is also parasitic. How to account for the surface- 
spicules before mentioned occurring among the body-structure 
of C^allietea borealis I know not. 

For the structure and form of the remaining Lithlstidm and 
their spicules, I must refer the reader to Schmidt’s work on 
the Atlantic sponge-fauna, already mentioned, where they are 
respectively desenbed and figured. 

I would^ however, for a moment more here revert to the 
fossil species Lidiospoff^U KUtoniiy which Mr. F. Kitton, of 
Norwi^^ found in a flint of the Upper Oreensand taken from 
ap artesian well at Catrow, close to Norwich, to observe 
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that we have here en masse what my illustrations of the foMil 
spicules of the same geoloj^cal formation on Haldon HiU| 
near Exeter^ show in individual spicules (Annals, 1871, 
voL vii. pis. vii. & viii.). Thus the existence of such sponges 
in the Upper Greensand had been predetermined. 

Observationb. 

The above arrangementa of thellcxactinelUdaeandLithistidaa, 
together with the short commentaries which follow them 
respectively, must be regarded only as prtdiminary to more 
detailed descriptions which I hope to offer on some future 
occasion. They are chiefly intended as an introduction to 
what will hereafter be stated of tlie ^hrocallistidwy Farrece^ 
and Auhdictyouy concerning which i had, as before stated, 

f athered many facts for puWication hitherto unnoticed, when 
found it necessary to make myself acquainted with all the 
HexactinellidsB and Lithistlda^ that had been made known 
before I could satisfactorily acquit myself of the task. 

This involved much time and much research, combined 
with omiortunities which may not readily occur again. 
Hence T thought it desirable to record at once the most 
important part of ray observations, although this is not the 
place to give the whole, which would entail long descriptions. 

• Object. 

We now come to the primary object of this paper, which 
was to show that the tubular lines which app^ in the 
vitreous fibre of the Hexactineilidse arise from tne absorption 
of the spicules on which it was originally deposited — ^that if 
this has not gone too far, the exact forms of these spicules can 
be recognized; so that, although nothing else but thedecidnoas 
fibre remains, the species of the sponge to which it belonged 
can thus be determined if previously known in the linng 
state — and if not previously known in the living state, then 
also the kind of spicules it must have possessed in this con* 
dition. The deciduous specimens of HexactinellidsB whkdi will 
come before us for this purpose Mong to AphrocaUisUs Boooffri 
and Farrea ocoa^ of which the living state of the former is well 
known, but the deciduous skeleton only of the latter. 
while, for the sake of reference, it will be necessary to 
premise a short account of each of the specimens firom winch mj 
observations have been derived ; then a description of each of 
the spicules of the spedes of Hexactindlida with which weave 
now chiefiy concerned that have been found in a living atate^ 
viz. the AphroeaUistidesy A%ilodietyony and the Fwroes ; and| 
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lastljr. a deBcription of the decidaous skeleton of Farrea occa^ 
and me deetructive changes which take place in the sponge- 
spicule generally, followed hy the absoroing process in the 
vitreous fibre of the deciduous HexactinelUda to which I have 
often above alluded, 

Shoet DBScmpTioNft OF Specimens that will peesently 

COME UNDER BEFEBENCE, 

The first of the specimens that came nnivj my observation 
in this respect was one of the so-called Farrea occa^ which, 
liaving grown upon a branched coral {Lophohelm prolifgra)^ 
subsequently became overgrown, both sponge and coral, by a 
Oummina (Corttcium abyssi), so as to form a solid mass, « 
through whose smooth surface here and there projected portions 
of lK)tn sponge and coral. This specimen, I learn from the label 
on the glass jar containing it, was dredged up on board U.M.8. 

‘ Porcupine,’ in lat. 48® 3r N., and long. 10® 3' W. (that is, 
in the so-callcd of the English Channel), in 500 

fathoms. It is now an oblong portion, in size about 2^ x 1 ^ x f 
inch, which originally must have bt?cn larger, as there are 
many fragments of it in the sam(», jar. The specimen is figured 
in the ‘ Aimals ’ for July 1873, pi. i. figs. I <k 2, of the natural 
size; and to this specimen or figure I ^all often have to allude 
as No, 3 a,” which heads the.label on the jar. All this may 
seem unnecessarily particular ; but as the specimens of Spon- 
madss dredged up on board H.M.S. ‘Porcupine’ have been 
handed over to me by Prof. WyviUc Thomson for description, 
eveiy thing that tends to point out^thoir history should be 
recorded. 

By the term “ so-called -Farrea oom,’’ I mean that this name 
was given to a simple fragment of vitrified network, found in 
great abundance in the detrital moss on which Dr. Farre’a 
specimen of Fuplectel/a cucumer had grown. “ Simple,” because 
the fragments are tliose of dead sponges, and therefore without 
Barcode, while the minute spicules which accompanied them, 
and are figured by Dr, Bowerbank as tlie “ retentive spicules ” 
Off Fmrea ocoa (/. c.), are not those of a sexradiate c^nge, 
which the fragments are, but of an undescribed species of 
mina. How far the form and structure of this sponge, to which 
the fragment figured by Dr. Bowerbank (fig. 7, 1. c.) belong^, 
has hem subsequently discovered, the sequel of this paper will 
show. Suffice it now to state that we snail take as me cha- 
racteristic feature of Dr. Bowetbimk’s Farrea oeoa the rectan- 
gular latticed “harrow-like” structure of his illustrations 
(L 0 . pi* xxiv. Ab. 7, 1869), first represented Prof, Owen 
in connexion with Eaphoma cucumer (Trans. lann. Soc. 1857, 
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vol. xxii. pi. xxi. fig. 9 & 9a), and not Dr. BoiretbiUfik^a 
figure 1, wnich we rfmll hereafter ISnd to belong to onoiAer 
species of Farrea^ also illustrated by Prof. Oweu {op. ciL fig. 8) . 
In short, a cursory inspection of the two figures iu Ur. Bower- 
bank’s plate will show that they belong to two different struc- 
tures, one of which (viz. fig. 7) has smooth, and the other( fig. 1) 
spiniferous fibre. The former we sliall call Farrea ocoa,” 
and the latter Farrea densay 

At the time Dr. Bowerbank described Farrea ocm (P. Z. S; 
p. 369, 1869), the only thing known of it was the fragment 
mentioned; hence it is not surprising that his description should, 
to say tile least of it, be verydiflenuit from reality. We now 
•know that this smooth rectangular fibre belonged to a branched, 
tubular skeleton, only one layer tliick, and the branches patu- 
lous at the ends, which, up to this time, appears to have been 
found only in a deciduous state ; so tliat wc do not know even 
now what were the forms of the spicules on which the fibre was 
originally deposited, except through tlie means already stated, 
viz. the absorption of tliese spicules, which lakes place only in 
the deciduous skeleton, reducing tlieir forms to mere moulds, 
which, however, represent their true forms inside the fibre. 
Can we find, then, sufficient of these forms enveloped in the 
deciduous fibre to tell us what the living species possessed? 
will be the question by-and-by, when we come to consider 
Farrea occxi more particularly. 

The next specimen which 1 have had fot observation is that 
of a dead AphrocalUstee Bocagei in a jar without label ; but 
finding only one place where this sponge is mentioned in the 

Preliminary Keport of H.M.S.* Porcupine,’ ” published in the 
Royal Society’s ^ Proceedings ’ (No. 121, p. 424, 1869), where 
it is 8tat«^ that a tolerably perfect though dead specimen of 
Apkrocalliates Bocagei had bean dredged up at Station 86 in 
725 fathoms with a bottom of muddy sand,” 1 presume tiiat 
it is the one in question, which consists of a hollow cylindrical 
tube, conqiosed of vitreous network, closed at the free end by 
the same structure in a convex form, and terminated at the 
other by a flat disk, which adhered to the object on which it 
grew, covered with buds or shorter tubes of a like kind, whose 
cavities respectively are continuous with that of the main tube 
or stem, the whole i^ecimen being about two inches long and 
one in diameter. This Station.” I see by the table, was 
in lat. 48® 50/ N., and long. 11® 9^ W . ; so that it was 
up close to the specimen of Farrea occa just mentioned. We 
will designate it uy the Station,” viz. “No, 36.” 

From the deep-sea specimens of H.M.S. ^ Porcupine,’ let 
us go to those in the British Museum dredged up on boasd 
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Mr. Manball Hall’s yacht 'Noma’ in 1870, on the N.W* 
coast of Spain and Portugal, by Mr. Saville Kent ; and here we 
shall find a dead specimen of AphrocaUistes Boeaqet now broken 
into pieces, but when entire a little larger and of the same 
kind as that last descriljed, — also a dead specimen of Farrea 
occa^ consisting of a bunch of short tubes slightly trumpet- 
shajjed and open at their free ends, Ijjanching off ftom a main 
axis (Month. Microscop. Journ., Nov. 1870, pi. Ixiv. fig* 12), 
l)t>th dredged up from a muddy bottom, and both filled with 
the mud. 

Further, on a bunch of dead Lophohelia j>rolifira^ there is 
another small but living sj)ecimen of AphrocaVutes Bor>ogd. 
together with several young or embryonic specimens here and 
there on the branches of the former^ soiiic of which are not more 
than „T of an inch in diameter, which, on microscopical exami- 
nation, present the spicules ot AphrocnIUstedi liocagei^ that at 
the same time are identical with those figured by Schmidt (/. c.) 
as illustrative of his Lanuginellapupa^ which, as may be ob- 
served by his figure of Aphrommstes Bocagei [o])- cit, pi. ii. 
fig. 1), grew in great numlMjrs on this specimen. 

Lastly, on one of the branches of the same bunch of L(mho- 
hdta pToUfpsra may be observed the unique specimen of AnUi- 
dictyon Woodionratty discovered, described, and figured by Mr. 
Kent {cp^etLcit). It also,Hk^Farrmoccrt,i8 a tubular stmeture 
of rectangular lattice-like vitreous fibre, but otherwise appears 
to have been branched and closed at the extremitie^i like Aphro- 
caUiatea Bocagei\ still the specimen is so small, being not more 
than half an inch long, and the ends of the branches arc so 
broken off, that, with the exception of its growing from a branch 
of the Laphahetia like Farrm oora (that is, spread out and not 
attached by a disk-like end like AphrocolHaUa Boeagiii)^ nothing 
more can oe said of its general form. 

Lastly, I have to notice a deciduous specimen of Farrm occay 
about the 8am(3 size and form as that last-mentioned, which was 
dredged up fivra the Caribbean Hea in about lat, 14® 2' N., 
and long. 77® 42' W., in 1500 fathoms,” and submitted by Mr. 
Gagaiot (to whom the vessel bidonged whose captain obtained 
it) to Hr. Gray, and by the latter to myself for examination. 
It is also much broken, but measures an inch long by about 
tlie same in transverse diameter. Also, from the same foc4iHty, 
a little stick-like fragment alKiut inch long and inch 
broad, composed of vitreous fibre like that of Fama, but solid, 
bleached, and rounded in its contour, which is rendered very 
irregular by a dissolving action that has been going on 
in me fibre both inside and out for some time; and three 
specimens of a new species of Farreay which was iutineL 
Ann. & Mag. N, Hist. Ser. 4. Voh xii. 31 
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shaped, to the solid stem of which stick^like fragment the 
foregoing specimen appears to have considerable resemblance. 

As the latter constitutes the type of a new species of Farreaf 
some specimens of which wore taken in the living as well as in 
the deciduous state, it is necessary, for future reference, tt> give 
a particular description of it at once, which will now follow under 
the designation of infandibuliforrnisy 

Farrea %nfundib%diformia^ Carter, n. s]). IM. XVII. figs. 1-4. 

Vitrco-hexncjiinellid. lufundibuUfonn, ct)nsisting of a head 
(fig. l,o) and stem (fig. 1,/-^). Stem subroimd, solid, coniposiid 
of interlacing, branched, mixed with rectangular lattice- 
like fibre. Head funnel-shapt^d, form(‘d of an expansion 
of the stem composed of a layer of rectangular lattice-likc* fibre 
in the centre (fig. 2, h />), covererl on each side by oiu' of branched 
vitreous fibre, whose branches diminish in size as they inert'ase 
in number towards th<^ <nreumferenee (fig. 1, e, 2, o a ) ; relieu- 
lated and anastomosing obliquely throughout, liectangular 
fibre strongly spined and formed of an extension of vitrified 
sarcode over a regular rectmigular arrangement of large sex- 
radiate spicules. Branched fibre minutely spined (fig. 2, cc)^ 
and more or less charged with minute sexradiate spicules, 
smooth and pointtid or spined along the arms and at the ends, 
confusedly arranged (fig, 1, efef, & fig. 3), some of which are 
only partially enveloped, and others only cemented by one end 
(fig. 3, a) to the fibre. Interstices lined with sarcode charged 
with roaettc^s. Kosettc many-rayed : rays sigmoid, capitate, ex- 
panded and arranged en;^ur-dedU {fig. 4) ; head of ray convex, 
spined round the margin. Size : diameter of funnel-shaped 
head about an inch, depth about ^V; tfiickness of wall at the 
margin, which is broken, ineh ; lengtl* of the portion of 
stem remaining tV J diameter of the same close below the 
head inch. 

JSoi. Marine. 

Loc. Caribbean Sea. 

Obtt. There are three specimens of the vitreous skeleton of 
this sponge in the Britiali Museum, all about the same siae and 
shape, but all more or less imperfect on the margin of the 
funnei-shapod exjjansion, which, lieiug very thin, has no doubt 
been broken away by the dredge or tangle ’’ in which the 
specimens were taken. The stem in each also appears to have 
been broken off at the end, where it was just branching into 
three or more divisions, as if these divisions hail terminated in 
tlie roots by which the sponge had been attached to somesub^ 
marine object, and from which the specimens respectively had 
been broken off by the dredge or tangle. 
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Besides the specimens mentioned, there are two other t}iin 
flat portions, each of which is abont an inch square and ^ inch 
thick, which, presenting no visible curvature, may have belonged 
to inmndibuliform hc^ of much larger (limensions than those 
above given. It is not improbable too, from the extreme thin- 
ness of the margin of the expansion of the more perfect sp^- 
mens, that, if the beads in them respectively haa been entire, 
their diameter would also have been greater. The flat portions 
must have been broken oflT from living specimens, as they are 
covered with dry sarcode abundantly charged with the form 
of rosette above mentioned. 

This difiers from Farrea occa : — 1st, in the addition to the 
single lattice-like layer of which Farrea occa is composed, of 
a much larger, obliquely anastomosing, branched, vitreous 
fibre, apparently originating, both outside and in, from the 
bottom of the mnnel-shajfiea expansion where it is thickest ; 
2nd, in this fibre being chargea with the minute sexradiate 
spicules of the species, confiieedly imbedded, entirely or par- 
tially (that is, in various degrees), within its substance ; 3rtt, in 
these sexradiatea being much smaller than those singly and 
regularly arranged in what appears to be the basework or 
original lattice^ke fibre of a Farrea occa. In short, the 
branched anastomosing fibre charged with the minute sexradiate 
spicules appears to be a secondary formation, which has run 
over a rectangular fibre vertically, so that it cuts the transverse 
bars of the latter, although amalgamating with them here and 
there at right angles. 

Spicules of the Apjb[mo€azli8tij>jbj Auwdxcttokj and 
Famrejl RAoumod, 

We now come to the description of the i^icules respectively 
of the Aphrocallietidm and Auhdictyon Woodwardti in their 
^living state, together with a species of Farrea describexiby 
Bchmidt as F, facunda (Jkcunda ?), with all of which it will be 
found necessary that we should become acquainted before we 
can make out any thing of those in the deciduous skeletons. 

AphrocaUistids. 

AphrooaliUUa heahixj Gray, and A^ Bocagdy Wright 

These two sponges have been excellently described and illus- 
trated by the naturalists respectively who named and brought 
^em into notice. But o^ generally. The detail of their 
spicules has not been sumcientlv given ; and as it is neces- 
sary that this should be minutely done, in connexion with illus- 
ttations, before their histories respectively can be considered 

81* 
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complete^ an well as for the purpose of identification just men- 
tioned^ we will direct our attention for a few moments to this 
part of the subject. 

Aphrocallwtes Bocagei. 

Taking AphrocalliBt^ Booagei firsts as this is the simplest 
form, it will be found that, besides the common large 5 k*xraaiate 
spicule on which the vitreous structure is based, there are seven 
other kinds attendant upon it, all of which are more or less free 
and unimplicated in the vitreous sarcode, viz. : — 

1. The staple, Umar^ fusiform spicule with inflated centre 
and extremities, in which the former presents 2-4 tuliercles 
more or less developed opposite corresponding branches of the 
aexradiate central canal ; extremities more or less pointed and 
spined. 

2. A more delicate, linear^ fusiform spicule, spined 
throughout. The spines long and slender, supiiorted on pro- 
jections of the shaft resembling the bracket-steps of a flaj^staff ; 
more or less closely inclined towards the shaft, and aU m the 
sa/me direction — that is, not half one way and half the other, 
beginning from tlie centre of the shaft and proceeding in op|KH 
site directions, but from one end towards the otiier tliroughout* 
As tliis is a very common form in the Hexactineliidm. and die 
other kind also exists occasionally, viz. that in which tne spin^ 
are inclined towards either point oeginning from the centre^ it 
is necessary to note die difference and give particular attention 
to the form chiefly under consideration (PI. XV. fig. 8). 

3. A aexradiate spicule whose arms are more or h^s un- 
equal in length — five being smcKith at the commencement and 
conically inflated and spined at die termination, and the sixth 
spined. feather-like all round, the ^ines increwiing in length 
from the fixed to the free end. Sometimes, in an abnormal 
state, more than one of the arms is thus spined (fig. 9). 

4. A scopuline spicule, consisting of a long shaft and four* 
rays. The rays more or less divergent, arising from a cor- 
responding number of tubercles at the end of me shaft, and 
terminating in conical heads surrounded with recurved spines. 
The rays are microspined and the end of the shaft also. 
Frequently the shaft presents a quadriform inflation just below 
the giving off of the rays ; and sometimes the little tubercle 
in the centre of the four rays, which is the end of the shaft, 
is prolongcMl into a fifth ray (ngs. 1 & 1 d)« 

5. A rosette with five-ray^ arms, each ray straight or 
slightiv sigmoid, and all divergent and capitate, except the 
central one, which is in a line witli the arm ; head of tne ray 
iw)nvfx and spined round the margin more or less deeply 
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(%• 11,^}. An abnormal form of the rosette is to have the 
arms continued respectively into one large ray* 

6* The same, but with the axis stretched out linearly, shaft* 
like, end the rays arranged round it more or less spirally ; rays 
long, spine.-like, capitate, most numerous nt the ends, wheri 
thw are more or less divergent (PI. XllI, fig. 17). 

f. The same, with the rays of the shaft more confined to 
its centr^and all simple (that is, not capitate, but pointed). 

N.B. The last two forms are not near so abunaant as the 
globular rosette (PL XV. fig. 11, fl^). 

AphrocalHsies beairix. 

We now come to Aphrocallintea heatrix^ in which it will 1 m* 
also found tliat^ besides the common large sexradiate spicule 
on which the vitreous structure is based, there arc six other 
kinds, viz. 

1. Similar to no. 1 of A, Bocagti^ but a shorter, coarser, 
and more robust form, spined throughout. 

2. The same as no. 2 in A. Jioccyei, 

3. A sexradiate spicule whose pointed arms are sparsely 
and irregularly covered throughout with smooth spines curbed 
outwards, and longest about tlie union of the middle with the 
inner third, diminisliing towards the extremities of the arms 
(PL XV. fig. 10). This apjicars to lx* the analogue of no. 3 
in A, Bocagei^ since I have never seen the sexnidiatc spicule 
with feather-hke spined arm in A, beatrixj nor has Mr, Kent, 
who also states this, and that the one figured in his illustration 
of this sponge is taken from Dr. Boweroank’s (P. Z. S. 1869, 

! )L xxii. fig. 3). If, however, Dr. Bowerbank has been more 
ortunato in this n^sjjoct, his figure shows, l^the abortive con- 
dition of the spines on tlie feathered arm of this spicule in A. 
heatrix compared witli that in A, Bocagei^ that this spicule is 
very poorly, and therefore jierliaps very sjiarsely, represented 
in A. bea^ix, 

4. A scopuliiie spicule, consisting of a long shaft and four 
mys ; the rays quadrangularly basea on a hand-like expansion 
of the end of the shaft ; for the most part proceeding for some 
distance almost paxallm to each other, when they end by be- 
coming slightly divergent, terminating resi>ectively in small, 
smooth, round heads, surrounded by iwurved spines. The 
rays and the end of the shaft also microspined throughout 
(PL XV. fig. 2). 

5. A straight large shaft more or less beset with long, 
thom-like spines, most numerous towards the centre, w’^hcre 
they are vertical, and at the extremities, where they are diver- 
gent; each slightly carved and microspined (PI. Xfll. fig. 20); 
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6. A Bmaller kind, in which the ra^ are straight, smooth, 
and capitate (PL XIll. This, which has also been 

figured Mr. Kent (Month. Microscop. Joum. 1870, no. 88, 
pf. Ixv. ng. 20), is analo^us to no. 6 in A. Bocageiy and thus 
oecomes a transitionarj xorm of the rosette in the latter to the 
large, spined shaft no. 5 (Just described) peculiar to A. heaUnx^ 
in which lyonge there is no rosette ; that is, the globular 
rosette in A* Bocagei first presents itself in that sponge with 
elongated shaft^like axis and pointed or capitate spines, which 
form is again found, without tne globular rosette, in A. beaitrix 
apparent^ leading to die largo spined shaft that is as charac- 
tenstic ot this species as the globular rosette is of 4. Bocaad. 

Oha. About tne bunch of dead Lophohelia proUfera dredged 
up by Mr. Kent there are, as before stated, in addition to the 
larger specimens of AphrocalUates Bocagei and Aulodietyon 
Woodwardii^ several embryo sponges ; and two of these (viz. 
one -sV and the other about of an inch in diameter) I 
mounted in Canada balsam, when it was observed that tliey 
lx)th Ijeloiiged to AphroculUHtea Bocagei] but while the vitrified 
fibre had not begun to appear in the former, it had in tlie 
latter, where several Bcxraaiate and linear spicules had become 
cemented together, involving also some of the sexradiates of 
Aphrocalliates Bocagei witli feather-like spined arm (PL XV. 
figs.9 & 11 ,o,i,c). At first I took these cmDrjros {orAekonema ; 
but the sexiwliate spicule widi feather-like spined arm, together 
with the vitrification (Ixith of which are absent in Aahoncma)^ 
decided this point. Then I remembered that the feather- 
like spined arm-spicule abounded also in Bympagella nux ; but 
the ladder-like forms of tlie vitreous fibre here, together with 
the presence of the pappiform rosette with flexed rays, presented 
a decided difference. Lastly, it was observed that their spicules 
accorded with those of Lanugindla pupa^ Schmidt. But when 
it is remembered that Schmidt’s specimen of Aphrocalliatea 
Bocagei bore on its surface many specimens of ImiAmumneUa 
in on embryo state, that their spiculos are identical with those 
of the embryos of Aphrocallieiea Bocagei on the specimen of 
Lophohelia mentioned, in company also with a fuHy developed 
living specimen of A. Bocagei^ there seems to be veiy good 
reason for assuming i)xaX Lanuaindla pupa is neither more nor 
less than A. Bocagei in an cmDryonic condition. 

Aulodictyon WoodtDardiijTS^esoL 

In the tube net of Aulodictyon^ like that of AphtocalUeUm^ 
there are several other spicules bmdes the staple sexradiate 
which forms the basis of the vitreous fibre ; and these are 
more or less enclosed together with the sexradiates. Acoording 
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to Mr, Kent (who, af» before stated^ has the merit of having 
disco vered^ described^ and illustrated this unique specimen)^ 
confirmed by my own observations, they amount to seven, 
viz* : — 

1 and 2. The same as in AphrocalUateB Bocageu 

3. An umbrella-like spino-capitate shaft of two forma, one 
of which has a large^ flat, convex head, plain or umbonate, 
with a fringe of minute sj)inc8 (PI* XV, fig. 4), and the other 
a amall convex head, also plain or umbonate, with a few long 
recurved 8i)incs, microspinod on the inner aspect (fig, 6) : 
wliile between those two extremes this spicule assumes several 
intermediate forms, in all of which the shaft is pointed, more 
or less mieroBpined, and of whip-like fineness towards the free 
extremity, 

N.B. Tills spicule, which appimrs to be analogous to the 
scopuline form in the Aphrocallistidse and that of Schmidt’s 
Furrea facunJa^ from lying jjarallol with the arms of the large 
sexradiate skeleton-spicule, (d'teu becomes enveloped with them 
in the vitrc'ous fibre (PL XV. figs, 0 & 7). 

4. A rosette whose arms are live-rayed ; the rays sigmoid, 
capitate, and somewhat cxpandi*d or divergent eu JteurH/e-liSy 
witli the head of the ray round and spined ou tlie margin 
(like fig. 10, PL XIIL), 

5. A sexradiate spicule with one arm smooth and inflated, 
the rejst smooth, and terminated respectively by spiniferous 
points (see Mr. Kent’s figure 23, Month. Mieroscop, Joum. 
1870,pL Ixiv.), 

C, A sexradiate spicule with one arm spined feather-like, 
and the rest terminated respectively by spiniferous ixiints 
(Uke fig. 9, PL XV.), 

JSfoa. 5 and 6 appe^ir to be alternating forms of each otlier, 
and analogous to the sexradiate spicule with one onn spiiuid 
feather-like in AphrocnUJsfes Bocagei &c., but apparently more 
sparse and less fully developed, 

7. A simple minute sexradiate, whose arras may be smooth 
or spined, attached by one arm to, or more or less enveloped 
in, IJie vitrified fibre, as in PI. XllI, fig, 1. 

Oba* Thesti spicules all appear to be analogous to those in 
AplarocaUUtea Booagn*^ while the umbrella-like ones, lying 
imrallcl and close to tlie arms of tlie large sexradiate (whidb 
forms the basis of the vitrified skeleton), are often, as before 
statc^l, enveloped with it (PL XV, figs, 6 & 7,/>). In short, 
as the sexradiate spicule with fcatbcr-likc spined arm is seen 
in the embryo AphrocalHstea Bocagd to l>o becoming r.nclosed 
in the vitreous fibre of that species, so the uinbrellarlike 
spicules of Aiilodictyon Woodwardii may be obsci'vcd on 
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their way to become enclosed in its vitreous fibre (fig. 7,4). 
Hence may we not infer that the uiticj^ue specimen of the latter 
(whicii is only half an inch in lengh) is a very young specimen 
also? 

Farrea facunda^ Schmidt {JeoundaTj, 

For a more detailed description of this species, with illustra- 
tions, 1 must refer the reader to Schmidt^s ^Atlantisch. 
Spongienfauna ’ (1870), merely observing here, for the sake of 
comparison, that his figure 10^ pi. ii., which represents the 
skeleton of Farrea facunda of its natural size, is almost iden- 
tical in size and form with that figured by Mr. Kent as Farrea 
coca {1. c.), with that in my possession from the dredgings of 
the ^ rorcupine ’ (No. 3a, anteh)^ and with that whicli was ob- 
tained by Mr. Gassiot from the Caribbean Sea, which 1 
examined microscopically and of which 1 made an accurate 
drawing. The detail of the skeleton in F. famnda^ represented 
in Schmidt’s pi. i. figs. also corresponds with that of the 

sjK*cimens mentioned ; while the scopuline fonn (fig. is 
oflen found modified in Aj^dirocalHaie^i Bocagei (see our PL XV. 
fig. 3) ; and his rosette (tig. 19), with the exception of its arms 
and rays being microspined, together witli tne spino-capitate 
spicule (tig. 20), have their analogues in the rosette and um- 
brella-like spicules respectively of Aulodictyon Woodwardii. 

Farrea occu, Bowerbank. PL XVI. fig. 4. 

We now come to Farrea otw, which, as before stated, was 
so called from a fragment of lattice-like vitreous fibre that 
Prof. Owen found among tlie detrital mass on which Dr, A. 
Farre’s specimen of EuplecteJla aicumer (obtained from the 
Seychelles) had crown. The structure of this fragment Prof. 
Owen figured (Trans. Linn. Soc. 1867, p. 121), and likened 
to a harrow.” Subsequently Dr. Bowerbank took a portion 
from the same detrital mass, and, having subjected it to abigher 
magnifying-power, tiiought that he had discovered in it a now 
kind of vitreous fibre, which was designated fistulose sili- 
ceous,” applying the name of ^^Farreer* to the sponge from 
which it was supposed to have come (PhiL Trans. 1862, 
p. 768, pL xxviii. fig. 11). This was rented in his ^ British 
Spongiadse,’ where it was called simple fistulose siliceous 
fibre spinulated, from Farrea ooca” (vol. i. p. 274, 1864) ; 
occay a narrow. Finally, in 1869 (P. Z. S. pL xxiv. fig. 1) a 
different remesentation was given, in addition to tlie forcing 
spinulated form, which was also now accompanied certain 
minute spicules termed attenuate stellate retentive spic^ ” 
oi Farrea occa (<>p. ciL p. 341). These two representations, 
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vi«« 6g8» 1 we shall find by«*and-*by to belong to two different 

species of Farreaj both fij^ured previously and separately bv 
rrof. Owen (op. et for. ctU figs. 8 & 9 resi>ectively) ; while 
Dr. Bowerbank’s fi^e 7 alone represents Farrea occa, and tiie 
retentive spicula ^ belong to quite anotlier and very different 
system of sponges. 

Now, considering that Dr. Bowerbank viewed fig. 7 as the 
harrow-like tissue of the dermis ’’ of some unknown sponge 


(instead of a part of the skeleton itself, which we now Know 
to be the case) — that is^ a portion of the wall itself of the tube 
of wliich Farrea occa is tonned — considering that the term 
^^fistulose” for the fibre, as being analogous to siniph' 
keratose fibre ” (B. S. vol. i. p. 80), ex. gr. Luffaria. is mis- 
applied, inasmuch as it will presently b('> ^own that the fistu- 
lous appearancte in the siliceous fibre arises from the presence 
of sexradiato spicules, while in the kcratose fibre it is a hand 
fide continuous canal — and considering that the attenuate 
stellate retentive spicula are not of the sexradiate type, but 
probably belong to an undcscribed sjK'cies of Ovmmina (see. 
‘Annals,* 1873, vol. xii. p. 22), we have absolutely nothing 
left but the fragment of rectanralar, vitreous, lattice-like fibre 
of this sponge, first represented by Prof. Owen’s figures 9 & 9 a 
{op. cit,)^ and repeatea in Dr. Bowerbank’s figure 7 (P. Z. S. 

0 .). 

That, however, this rectangular lattice-like vitreous fibre 
has been identified with that forming the skeleton of a sponge 
to whicli Mr. Kent has applied the name of Farrea occa in his 
figures (i.c.),confirmedby my own observation, his delineations 
will show, and the specimen itself (now, Mr. Kent informs me, 
in the British Museum) will demonstrate. . But there was 
nothing but the skeleton Ic^ which, as before stated, was 
dredgra up on the coast of Portugal filled with mud. Mr. 
Gassiot’s specimen, of which I made an accurate drawing and 
microscopical examination, was in the same condition, and 
the specimen in “ No. 3 a,” dredged up on board H.M.8. 
^Porcupine,* also the same; while Schmidt’s figure of the 
specimen from Florida, which he examined (ojp. et foe. eit.), 
<foes not differ from either, and api)ears to have been also 
nothing but a deciduous skeleton . almough it was accompanied 
hr the spicules mentioned, and i^hmidt has made a new species 
of it under the name of ^^Ftxrreafixcunda.^^ 

Since the above was written, I have (as before stated) ex- 
amined Dr. A. Farre’s specimen of EuphckXla cuctemer, 
entangled in the beard-like mass of which at the base (vie. the 
long anchoring-spicnles) are many large fragments of Fairrea 
ocoa (PI. XVL fig. 4), among which is a small portion of the 
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tubular gonoral fonu; quite sufficient to identify with the spe** 
cimenB just mentioned, — also large fragments of the other or 
spiniferous species, represented by l)r. Bowerlwink in his 
figxire 1 (l\ Z. S. L c.), which will be described under the naiUe 
01 ^^Farrea densa ” by-and-by. 

Up to the present time, then, this is all wc know of Farrea 
occa ; but as there have been several specimens of its deciduous 
skeleton brought to notice, as well as many of Aphro*- 
calUates Hocfwei^mih the so-called ‘^fistulose ” character in 
the fibre of all, it was not safe to state that all did uot belong 
to the same genus, viz* Farrea, Under these circumstances 
there would bo no hope of solving the problem, had it not 
been found that, although iu the fresh ana living state of the 
sponge hardly any trace of tlie spicules in the vitreous fibre 
can be seen, yet after death a process of absorjjtion takes place 
in the interior of the fibre, whcrel^y, if it has not gone t<M^ far, 
the whole of the forms of these Hpiculcs may be recognized. 
Hence, if any peculiarly cliaractcuistic 8 j)iculcs should happen 
to be present in this fibre, the species ot the sponge to which 
it iKilongcd can be determined, as iu the case of the Aphro- 
callistidus ; while in Farrea occa, where we have never had 
any thing but the bare deciduous skeleton, the spicules which 
it ])08sossed in the living state might, under the same circum- 
stances, be also discovered. It is to this process of absorption 
and its effectH in the sponge-spicule a^ well as the vitreous 
fibre tliat we shall now more particularly direct our at- 
tention. 

Taking first the siliceous sponge-spicule by itself, we find 
that it is subject to two kinds of wasting or decay, viz, one 
which takes place in the interior or wall of the central canal, 
and the other on the surface — the former frequently occur- 
ring in the living sponge, and the latter in the substance of 
the spicule after death. 

The wasting which takes place in the wall of the central 
canal is recognized by its increasing size, wiiich in some cases 
goes on until the spicule is reduced to a mere shell j or it may 
take ])lace only at tlic ends of tlic spicule, when the centrw 
canal at tlmse points presents a fuimel-shaped cavity diminish- 
ing inwards or towards the centre of the spicule. In either 
case the cause is not apparent. As this occurs in the living 
state it is just possible that the central canal of the spicule, 
which begins in a simple cell, may sometimes become so 
dilated as to assume the form of a full-grown spicule, with 
little if any vitrification, and thus appear as the mere shelL 
To tfiis may be added a general abso^tion of the proper spi- 
cule, which frequently twea place within the homy fibre of 
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the keratose sponges to such an extent as often to render it 
re^ difficult to determine what was its ori^nal form. 

On the other hand, the destruction which takes place, on 
the surface of the spicule and extends into its substance 
presents itself under tliree different phases (PI. XVI. fig. 8) : 
vis., first, it consists of a simple superficial circular concavity, 
which may increase in size and depth (fig. 8, a ) ; second, of a 
simple, straight, uniform blind tube extended vertically into 
the substance of the spicule (fig. 8, W ; and, third, of a smaller 
tube of the same kind ending in a globular dilatation (fig. 8, o). 
In each instance it seems to be produced by the eroding action 
of an organized cell ; tliat is, in specimens of the two latter, 
mounted in Canada balsam, a granuliferous cell may be ob- 
served to occupy the inner extremities respectiveljr (fig, 9^ a, 
i, c), recalling strongly to mind the appearance ol the sapro- 
Icgneous cell Pythium when working its wav through the cell- 
wall of Hpirogyra. Kolliker gives good ngures of the first 
and second forms of tins, meridy observing that it is a peculiar 
degeneration ” (^ leones IlistologicaB,’ der feinere Bau, p. 83, 
pL viii. fig. 10). 

It is the dimpled superficial kind of this destruction which, 
attacking the deciduous spicule^ seems not only to destroy the 
ornamental parts but in many instances to reduce the 8{)icule 
to a mere ragged stick-like state, in which its original form 
is no longer recognizable : hence the condition of a great 
number of the fossil spicules in the Upper Greensand deposit 
of llaldon Hill near Uxeter (Annals, 1871, voL vii. p. 113, 
pis. vii., viii., & ix.). 

I may hero also notice that the calcareous sponge-spicules 
are also subject to two kinds of destruction, viz. ; — one which 
takes place m the living sponge, whore the extremities of tlie 
ncerate long spicules are rendered funnel-shaped, as l)eforo 
mentionod in the siliceous ones ; and the othisr, in which there 
is a gcsneral breakdown of the wliole fabric, which gradually 
becomes resolved into a i^roup of aqueous-looking globules of 
different sizes, among which there in not a trace of the original 
stnictnte to be seen. Were this change confined to those cal- 
careous spicules which T have mounted in Canada balsam, 1 
should have inferred that it was caused by the balsam ; but I 
find that the same change accompanies these spicules where 
they may hare been taken in by the kerataceous sponges to 
form an axis for their homy fibre ; and it is worthy of remark 
that the spicules of tlie Echmodermata, which may lie side W 
side with them, do not appew to be similarly affected. Of 
what nature the origin of this disorganization may be 1 am 
ignorant ; it is a chemical question ; but the destruction takes 
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place so rapidly in many instances that 1 have for some time 
past ceased to mount any more calcareous spicules, and now 
preserve a record of them by immediate sketches. 

Lastly, we come to the peculiar kind of destruction to which 
T have BO often before alluded, which takes place in the centre 
of the vitrified fibre of the Hexaetinellida apparently only 
after the death of the 8i)onge. This also, as Wore stated, 
consists in an absorption ot the spicules over which the vitreous 
fibre was originally deposited, together with a certain amount 
of the fibre itself, leaving nothing but their moulds, which, if 
the absorption has not gone too far, will present exact repre- 
sentations of the spicules rcs|)ectively. It is analogous to that 
which takes place m the spicules of the keratosc sj>onges above 
mentioned. 

We have here then an explanation of Dr. Bowerbank’s 
“ fistuloao siliceous fibre,” also a proof that the siliceous fibre of 
the Hexactinellidm is based upon the spicules of the sponge, 
and, finally, means of detecting what the isolated spicules of tne 
^n^e were, although nothing may be left but the vitn^ous 
nore in a deciduous state. It is thus that specimens of Aphro^ 
caViatea Bocogai have been identified, and some of those pos- 
sessed W Farrea ooca in its living condition recognized — ^tacts 
which nrst drew voy attention to the subject, originated this 
contribution, and will now be severally described. 

The first specimen that attracted my notice in this way 
was the bunch of Aphrocalliatea in the British Museum, already 
stated to have been dredged up by Mr. Kent on the coast of 
Portugal; but possessing the feature which had led Dr. 
Bowerbank to the idea tliat there existed fistulose siliceous 
fibre ” as well as fistulose kerataceous fibre,” and that this 
was an especial characteristic of his Farrm occa^ I at once 
concluded tliat this was not an Aphrocalliatea^ but a Farrea 
(PI. XVI. fig. 1). 

Soon, however, it became evident that this fistulose ” 
app^ranoe arose fixim the presence of sexradiatc spicules 
originally enveloped in the vitrified fibre (fig. and 

chancing to meet with a fra^ent in which the characteristic 
scopuline shaft of AphrooaUiates Bocagei was present (fig. 2, J), 
the origin of the fistulose appearance was explained, and the 
specimen, which otherwise bore the character of AphrocaUiatesy 
stiown to be not Farrea^ but AphrocalUatea Bomgei with the 
same fistulose appearance as the fibre of Fa/lrea (fig. 4). 
Hence the necessity, to which I have alluded, of a minute and 
accurate description of all the spicules of these sponges. 

Subsequently the specimen dredged up on board H.M.S. 

* Porcupine ’ at station No. 36 ” {vide anteh) came before 
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me ; and being exactly like Mr. Kent’s, tliere was no difficulty 
in recognizing its s{>eciiic nature ; but on boiling a portion of 
it in liquor potassmj it was also found to possess the charac- 
teristic scopuUue shaft (PI. XV, fig. 1) together with a rosette 
(fig. 11, rf), both in great abundance in the mud witli which 
the tubidar branches of the sponge were still filled, esr>ocially 
towards their free closed extremities. It was then observed 
in the mounted specimen that there were also a few rosettes 
with elongated shaft-like axes, on which the rays were some- 
times capitate and sometimes pointed, the latter bearing a 
strong resemblance to the spined shafts peculiar to Aqmro^ 
callistes beatrix (PI. XTII. figs. 17 & 18). The presence of the 
rosette in these two forms btnng new to me. I turned to the 
examination of the type specimen of AjtffrocalUateM Bocagei in 
the British Museum, described and figured by Dr. Wnght (/. c.), 
and found that it also contained the same kind of rosettes. 
Lastly, 1 examined Aphrocallistes beatrix in the British 
Museum, described and figured by Dr, Gray (/. c.), and found 
that, although this did not contain the globular rosette with 
skoTt axis so abundant in A. Boengei^ it contained that form 
with elongated shaft-like axis in which the rays are occa- 
sionally capitate (PI. XIII. fig. 19), thus so far retaining 
this character of A^hrocalUBtes Booagei, Hcncc, again, the 
necessity of studying minutely all the spicules of these 
sponges, which led me to write the descriptions of them above 
^ven. It will now be observed that, in order to arrive at an 
accurate knowledge of tlie Spongiadse structurally, they must 
be studied elementarily in this way, and upon the amount 
of this knowledge will aepond the accuracy of our classification. 

I next took some minute portions from the fragment which 
Mr. Kent sent me of his Farrea occa^ and also from Mr. Gassiot’s 
before mentioned, but was not correspondingly fortunate here. 
However, on returning to the deep-sea specimen dredged up 
on board H.M.S. ^ Porcupine’ (No. 3<i), which had grown on 
a Lophohelia and had subsequently been enveloped in a Gum- 
niina {Oorticium oi^yusi)^ t found in one fragment, as the 
illustration will show (PI. XVI. fig. 6), a spicule of the form 
no. 2 (PI. XV. fig. 8) previously described AphrocaUutes 
Bocag0i* This spicule, as I have before stated, is not confined 
to^. Bocageijhut is found in Aulodictyon Womwardn^ Hyah* 
and all the sarcoapiculous Hcxactinellidse possessing the 

birotulate spicule.” Possibly it might be considered an acci- 
dental instance, and therefore might not originally have 
belonged to Farrea occa] but in three or four instances it 
was mund thus imbedded. 

In each of two other fragments from this specimen of 
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Farrea occa a seopuliue spicule with pointed rays was founds 
like that figured by Schmidt in his Farrea JucuTicla (?. c.). 
These specimens wej*e also mounted in Canada balsam and 
delineated, as the illustrations will show (PI. XVI. figs. 6, 6, 

Lastly, in many instances in the fibre of Farrea occa the 
capitate end of a largish spicule was observed (fig. 7, c), which 
I see appears in one of Schmidt’s f<mil illustrations Uyp. eiu 

S )l. ii. ng. 18) as an arm of a sexradiatc spicule. ()f this 
brm I can state, as 1 know, nothing further. 

1 had hoped, l)y finding this specimen of Farrea enve- 
loped in thi‘ Gummina, that 1 might also find some of its 
isolated spicules within tlie tube ; but, with the cxcoj)tion of 
four sexradiates of the form no. 3 under AphrocalUstes liocageL 
viz. that with the feathcr-like spined arm (PI. XV. fig. 9), 1 
cotdd not, even after repeated searching, se^e any thing of the 
kind. 

Whether or not these spicules did belong to Farrea occa I 
am imablc to state, since together witli the Farrea were in- 
clud(*.d in the Gummina some fragments of AphrocalUetea 
Bocagei^ one of wliich, as will be st^en by the illustration, boars 
a mould of the sexrafliatc spicule with fcathcr-like arm just 
mentioned. Tliat such spicules are involved in the vitreous 
skeleton of this sponge has been already shown by the em- 
bryonic spiicimon mentioned at p. 462* , 

In the stick-like ” fragment among Mr. Gassiot’s speci- 
mens, also above noticed, which looks like the solid stem of 
Farrea infuridihuliforniis^ the absorbing process has gone on 
to such an extent lutemally as to destroy all forms of mo sex* 
radiate spicules on which the vitreous fibre of which it is 
composedf was built, and externally to such a degree as to 
round off and diminish in size every spine and ordinal pro- 
jection of this fibre ; so that it now presents the white appeasr- 
ance and form of a substance tliat is disappearing undW the 
dissolving influence of water. Such is anotW instance of the 
way in wich the fibre of the hexactinellid sponges may pass 
into dissolution. 

We learn from the foregoing, then : — 

Ist. That tlie vitreous structure of the HexactinellidsB is 
built upon a network of their spicules, as proved by the ex- 
amination of the embryonic forms of AphrocalUstes Bocagei^ 
in one of whidi (viz. that of an inch in diameter) the 
process of vitrification has not commenced, while in the other 
(t\ of an inch in diameter), although incomplete, it has already 
m^e considerable process ; that after the spicules havebeoome 
enveloped in the vitrincation their forms disappear ; and that, 
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fmcdljr^ after the full^ developed iibrc liae become deciduous^ 
their forms reappear m the state of moulds caused by a pi^ocess 
of absorption of the spicule not yet explained. 

2nd. That by the reappearance of the forms of the spicules 
we are enabled to detenninethe species ii‘ previously known in 
a living state, although iiolliingbut the bare deciduous vitrified 
structure may remain ; and tliereforc, where n<) living sj)ecimen 
of the species has been found, to determine what kind of 
spicules it originally possessed. 

3rd. That the.rc are no grounds for stating tliat a hexacti- 
nellid sponge exists in which tlie fibre is fistulous — ^that is, 
pervadea by a continuous central canal, as iu the kcrati»se 
sponge Luffaria (D. et M.) ; but, on the contrary, that the 
vitreous fibre is always based on an axis of sexradiate 
spicules. 

With the deciduous speciimens of Aph'ooallisles Bovagai 
there has been no difficulty in determination, because we know 
what the characteristic spicules of this sponge are in its living 
state. 

But the case is not so satirfactory with Farrm ovea^ of which 
nothing but deciduous specimens have yet been found. How- 
ever, here it is evident that, Imsides tJic common sexradiate 
spicules of the skeleton (IT XVI. tig. 4, there was the 
spined one described as no. 2 under AphroralUsfes Bocage! 
(fig. 5, 4), and the scopuline shaft like that figured by Schmidt 
in his Fwrrea occa (figs. 6,6 & 7, 6), to which 1 have before 
alluded. 

Lastly, it might be stated respecting Farrea occa that, 
although we know tliat, in addition to the common sexradiates, 
it possessed the spined spicule no. 2 of Ajthrocalliates Bocagei 
and another like the scopuline spicule of Farrea famnda^ 
while the latter spicule is by no means identical with that 
fibred by Schmidt (neither nave we seen the spino-capitate 
spicule nor the rosette which arc also figured by the same 
author as'characteristic of F.^unda)^ yet the field from which 
W© have obtaintMl the factij' aoovc mentioned respecting F, occa 
is very limited ; so that by-and-by, if a living specimen is not 
fowd of F* occa, but still more deciduous ones, more of the 
Bpiciiles it originally possessed may be made Imown after a 
like manner* At tlie same time, it should be remembered 
that the general figure (Taf, ii. fig. 10), as well as the detail of 
its skeleton which Bchmidt has given of his F. Jacunda^ are 
so identical with Mr. Kent’s, Mr. Gassiot’s, and the deep-sea 
ones of F. occa before mentioned that without a certain know- 
ledge of all the isolated spicules of the latter it would be very 
hazardous to state that F occa and F.Jaounda were pot one 
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and the same species. Should this turn out to be the case^ 
wliich name is to be suppressed ? 

That Schmidt’s specimen of K fdmnda was a decidu- 
ous one is proved (if I am right in considering that the re- 
appearance of the aexradiate spicules (PL XVII. fig. 4) only 
takes place after death) by his description and delineations, 
wherein he both states and shows that the vitreous fibre was 
built uix)n sexradiatc spicules, and also shows that the speci- 
men wnich was submitted to him for examination was accom- 
panied by the isolated forms of spicules peculiar to the 8])ecies, 
which he has also represented • so was tnc deciduous specimen 
of Aphrocallteiea Bocagei No. 36 ” dredged up on board 
H.M.S. ^ Porcupine/ although not that dredged up on board 
the ^ Noma ’ by Mr. Kent, of which nothing was left but 
the vitreous structure. 

It will be remembered that at p. 446 T have stated that 
l>r. Bowerbank had confounded two species of Farrea in his 
illustrations of F. occa (P. Z. S. 1869, pi. xxiv. figs. 1 & 7) ; 
also that botli had been previously noticed and illastrated by 
Prof. Owen in 1857 (Trans. Linn. Soc. L c.) ; further that the 

retentive spicules ” figured by Dr. Bowerbank as charac- 
teristic of Farrea occa do not belong to the sexradiate system 
of sponges, but probably to some undescribed species of 
Oummina. 

In order that 1 might fully satisfy myself of these points I 
(at the kind suggestion of Dr. Farre) look for deliberate 
examination fragments of these two species of Farrea. 
which abound, in a deciduous state, in the mass of detrital 
material in which the anchoring-spicules of bis specimen 
of EuphcUUa cucuiner are imbedded. These, which 
altogether would not fill a cubic space of ^ inch, were 
boiled in nitric acid j and the larger fragments having been 
taken out, the rest was well washed, dried, and mounted 
in Canada balsam. To a short descriDtion of the latter I 
shall return presently ; in the mean time let us turn our atten- 
tion to the specimens of the two Farrecp ; and as already F, occa 
has been described^ we have now only left the new species 
which stands in Prof: Owen’s and Dr. Bowerbank’s illustrations 
respectively under the figures ‘‘8” and “1.” To this species 
I intend to apply the term on account of its massive 

reticular structure, which is just the opposite to that of Farrea 
ocoay whose general form is tubular, branched, and only one 
layer thick. While, however, nothing remains of this sponge 
also but its deciduous skeleton, still me general character of 
this and the peculiar character of the fibre of which it is com- 
posed appear to me, although necessitating a very short dc- 
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Bcription^ to be quite Hufficient to show that it is a distinct 
species* 


Farrea densa^ ii. sp. (PI. XV^II. figs. 5 & 6.) 

Skeleton cotnposed of lattice-like, subrectangular, thickly 
si>inod, vitreous fibre, varying in size with its age, anastomosing 
freely in all directions, so as to form a deimtdy reticulate 
massive structure. Fibre originally lais(*d on sexradiate 
spicules, whose forms have become more or less rcx'.ognizable 
by the process of absoq^tion above mentioned ; thickly spini- 
ferous, each spine conical and divided at the summit into 
several spinulew, which arc expanded (fig. 6, bhh). 

Hah. Marine. 

Loc.. Seychelles. 

Ohs, There are many large detrital fragments of the deci- 
duous skeleton of this sponge mixed up with those of Farrea 
occa^ and a host of other matters, all entangled in the tuft of 
anchoring-spicules at the l)ase of Dr. A. Farre’s specimen of 
FMplerAeYla cucumnr ; but none aj^pear to indicate the general 
form of the sponge to which tlicy belonged, while they are 
accompanied by such a variety of minute spicules of all kinds 
that it is impossible to state which, if any oi them, formed part 
of their original structure. 

Among the spicules boiled off from these minute fragments 
and mounted in balsam, as befon' stated, may be f)bHerved: — 
a new form of equianclioratc, very large, with both ends of 
the shaft winged or spread out laterally by a thin expansion 
like that on the shaft of the anchorate in tlie deep-sea sponge 
called by the late Dr. M. Sars Cfadorkiza ahy^ioola 
(^Remarkable Forms of Animal Jiife from the Great Deeps on 
the Norwegian (>oast,’ by the late Dr. Jf. Sars, edited by liis 
son, p. 65, pi. vi, f, 82: Christiana, 1872) ; several kin^ of 
bihamate spicules, among which is one sparsely spiued on the 
body and measuring 23 ISOOths of on inch long by one 1800th 
of an inch in its thickest part (this is the largest known, being 
more than twice the size of that in the deep-sea sponge just 
mentioned, viz. Cladorhiza ahyasicola^ which with another 
similar S|)on^, viz. Chondrocladia Wy. Thomson, were 

abundantly curedged up on board H.M.S. ^ Porcupine ’) ; three 
distinct forms of siliceous globules, indicating as many species 
of Qtadia ; one discoid from HmhAia mammiVarUy Sdt. (?) ; 
the soopuline shaft ofAphrocallUtes beatrix in great abundance ; 
^icules of undescribed species of Giimminese, especially that 
figured by Dr. Bowerbank (P, Z. S. 1869, pi. iii. fi^. 6 a & 16) 
as belonging to ^^DaehihcaJyx ]mmioeu$, Stutchbury ” ! the 
surface-spicule of two different kinds of Lithistidas, and frair^ 
jinn. & Mag, N, If, Scr. 4. Vol xij. • 32 
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mcnts of a new species which I am about to describe under the 
name oiAraheBcm4ij>ara8itica^ to|:^thor with exquisite skeletons 
of many PolycystincB and circular frustules of Ijiatoraacece, &c. 
In short, I should tliiiik that a careful examination of this 
mass of detritus, after the manner mentioned, would, if 
furnishing an amount of deciduous remains proportional 
in number and variety to that which came from the minute 
fragments of the Farrea that I boiled in nitric acid, yield 
Hufficii'nt not only to copiously illustrate a book with most 
ex<}ui8ite figures, but to aftbrd no moon catalogue of the 
sponge-fauna, Polycystina3, and marine Diatomaceie of that 
part of the Seychelles from which this specimen of Euplectdla 
vucumer was obtained. 

Lastly, I have to deBcril)e the structure of a new genus of 
snonges, apparently allied to the Lithistidae, which was first 
ol)8crvt5u on some fragments of the deciduous skeletons of 
AphrocaVistes Boeagei and Farrea occsU respectively, from the 
specimen No. 3 a drexlged up by H.M.S. ^ Porcupine,’ and 
subsequently seen among the minute spicules &c. just men- 
tioned which were boiled oflf the fragments of the two 
Farrew from the root-mass of Fuplectella cucumer. The 
resemblance of this structure, which lies flat and parasitic on 
the deciduous glassy fibre mentioned, to that kind of sculptured 
^‘open work” used by the Mohammedans for their architec- 
tural windows before glass was made for this purpose, suggests 
the generic name of ^^Arahescula ” — and the manner in ^ich 
it has grown over the deciduous fibre mentioned, the specific 

paraeitica] ” under which appellation it will now, so far as 
the hare skeleton permits, be described ; — 

Ababescula, nov. gen., Carter. 

Arahescvla parasitica^ n. sp., Carter. (PL XVII. figs. 7-9.) 

Skeleton corticiform, vitreous, thin, spreading, composed of 
frond-like spicules, each of which is formed of a sinuous, ver- 
micular body, tortuously branched in all directions on the 
same plane (fig. 8, a) ; branches ending in filigreed termina- 
tions, which, interlocking with those of adjoining fronds, con- 
stitute a membrane-like expansion (fig. 7, i). ^dy smooth 
externally, provided with sparsely scattered, short, truncated 
cylindrical projections (fig. 8, h) on the inner side, which, 
being situated on the body and larger branches, resw on the 
vitreous fibre over which the spot^e might be ^wing. 

Hob. Marine, growing over aeciauous fibre of AphrocaUistes 
Boeagei and Farrea oeea. 
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Lac. Western entrance of the Engliah Channel ; and the 
Bea about the Seychelles. 

Obn. This exquisite little arabesque structure (PL XVII. 
fig. 7, A)j from its vitreous appearance, and from not dissolving 
when boiled in nitric acid, together with the form of its frond- 
like branched and filigreed spicules (iig. 8, aa), seems to belong 
to the Litliistidae ; but, like the preceding species of Farrea 
densa as well as F, ocoa, it has yet to be found in a living state 
for this identification, and for the remaining part of its descrip- 
tion. While some portions are found on the vitreous fibre of 
the S|>onge mentioned, others are observed to lie separated 
from It (fig. 9). as if the extent to which the structure had 
grown round the spicule and had formed by union a continuous 
sheatli had determined this. It appears to be the product of 
a creeping sarcode, like that of the SjKmgiadse ; and therefore 
I assume for the present that it is the structure of a sponge. 


EXPLANATION OF THE PLATES. 


1^.1. 


Pig. 2. 


Fig.X 


Fig. is. 


Plate XHI. 

IIkxaotinkllidss, 

SkeieUm-^^icfde, .** 

Three small skeleton-spicules^ showingj the way m which they 
are united to the main fibre and to each other to form the 
skeloton-structuro : a, fVagmcmt of main fibre ; small skedeton- 
spic\ile united by one arm to the fibre ; c c, skeleton-spicules 
united by one arm to the spicule b. From AphrocaUistt$ 
cagei. 

FMt-sjncfiies. 

Kosette with long arms and short, straight, pointed, dual rays : 
aa a a aeif arms j bbbbbb, rays. From Crateromorpha Jfeym, 
Gray, 

N.B. After this the fifth and sixth arms (ec), or third axis, 
will, for the sake of perspicuity, Ix^ omitted. 

IloseUe with short aruis and long, straight, pointed ray^. JSfa- 
pUcMa (u^trUJuin, 

Kosette witk three-rayed arm. BuplecUUidoi. 

Rosette with two-rayed arm ; rays straight, capitate, few- and 
long-spined : a, caput or head \ 6, head, more magnified, to show 
spines, end view ) c, ^he same, lateral view. FtMudh vdata, 
Wy. Thomson. 

Rosette with sAoH arms and many straight capitate ra^ : a, many- 
spined head, end view ; h, the same, lateral view. jDa^locaiyx 


Lb. This is the usual form of head, although the spines may 
not always be distinguishable except with a very high power. 
Fig. 7. Rosette with Umg arms and many straight capitate rays. Dacti/’- 
localg.T tftbghhona^ Gray. 

32 * 
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Fiff, H. BoatHte with multitudinous atraif^ht rays of uni>qual length, 
capitate. Craterotmrpha Meyeri, 

This iH the rofiett© to which 1 have applied the tenu “ pappi- 
form/^ with fttraight capitate raj«. 

Fig, 9. Iloaette with many aiffinoid capitate rays arranged 
expanded. Fairea tufundihmtformis. 

Fig, 10. Roaette with many aiginoid capitate raya anwjged en fleur^de*- 
lis^ contracted below only. MyHmin caUocyathes, 

Fig, 11. llosettei with many aigmclid capitate mya arranged eu Jleur*de^li$, 
Kay clavttte ; ht'ad expanded laterally and dentate outwardly, 
claw-Khap'(i ; diminislied to extreme tinene‘»s just b«‘fore it 
terminates in the lower fourth, which again becoming thicker 
joiiiB the end of the ann of the roBotte : u, unp<^r portion of ray, 
nioi'e magnitied, dorsal view j the same^ lateral view. JJm- 
plectelUd(f\ 

Fig. 12. Koaette with niultitudinoua sigmoid rays of unequal length, 
without heads, arranged m JUnr-dn^^UB, Ray linear, subulate ; 
upper portion thick and l)ent downwards and outwards at the 
end ; dirainishing below into extreme Hneuess just bofow it 
tenuinates in the lower fourth, which again becoming thicker 
joins tlie end of the arm of the rosette. Rtmella vetatUf Wy. 
Thomson. 

N.B. The extreme fineness to wljich the ray is reduced at 
the point mentioned often leads to its being broken olf in the 
two rosettes last described, whereby it is seen lying about the 
‘Mield^’in the forms of 116 and 15 a respoctiVelv, while the 
lower extremities still remain attached to the arm oi the rosette, 
as at 15 d, 

Fg, Ifi. Rosette with rays unco branched^ capitate. A.n occasional fora. 
Uaclylocalyx Bubglohm. a, iichmated head of ray ; an occasional 
form of the head iii fig. <», from the name sponge, 

F’g. 14. Rosette with straightcapitate raysspined laterally. EupletdeUa 
wyiergiUutn (fragment dredged up by H.M.S. ‘ Porcupine *). 

Fg.l&, Rosette; more magnified view of one ann of %, 12: o, detached 
ray, broken ofi* at the fine portion ; 6, conically inflated and 
tuborcled end of arm ; c, apical straight spine of the same ; d, end 
of arm, showing the way in which the lower extremities of the 
rays still remain attached to the tubercles on the inflation after 
the up]>er portions (a) have been broken off. 

Fig, Ifi. liosetto ; more magnified view of one ann of fig. 8 : a. rye, of 
unequal length ; 6, conically infiated and tuborcled end of arm; 
Cf end of arm, showing the wav in which the straight rays are 
respectively based on a tubercle. 

jFVp. 17. Rosette with elongated shaft-like axis and straight capitate rays. 
AphroeaUitfUi Hooagei, 

Fig, 18. Rosette with elongated axis and pointed rays. AphrocaUktes 
Bocagei, 

N.k The last two forms art* rather sparsely ndxed up with 
the globular forms figs. 6 & 7 in A^roowktes Boeagei, 

Fig, 19. Rosette with elon^ted axis ana straight pointed rays, often 
capitate. AphrocmititM heatrix. 

Fig, 20. Long-spined shaft peculiar to AphnmUidea 

This and the foregoing form are mixed up together in ,^1. 
6eafm* without the forms 6 & 7, which ore only found in A, 
Bocagti, They bear the relation in size represented in the 

S res(19&;!S^); but 20 is much more plentiful than 19. Thus, 
ie the forms 6 7 appear to pass into 17 A; IS in ,dl. Boeftyn^ 



IlcxactiiielUdus aiid LitLiatidce. 


467 


iig. 19 (which is identical with the latter ) appears to bo a transi* 
tiouary form to 20, which is the loug-spined spicule peculiar 
to A, beatrix* 

N.R. The dotted linos indicate that the spines themsehes 
are microspined. Figs. 18-20 arc all on the s^e of l-12th to 
l-6000th of an inch. 

Ille$h-»pict(if8 of Ilyalonema, &c. 

Fiff, 21. TJirotulate, c'onsi'^ting of a sparsely mint'd straight shaft, tonni- 
nated at each end by eight separate blades, which are recurved, 
dome-shaped towards the centre. Hpalmiema SieboUlii^ Gray, 
&c. 

Fig, 22. Birotulate in a sexradiate form, showing its analogy to the 
'*rost‘tte.” Ilgahiiefna Sieholdii Sparse. 

N.Ji. The birotulate may have two, four, or six heads, accord- 
ing with the development of the elementary cell of the spicule 
into two, four, or six arms— that is, a simple shaft, a cross, or 
suxradiate. 

In like maimer, the rotulatc^ heads may ))e al>8ent, and the 
shafts thickcntMl and covered with short, conical, \crticul spines 
either nt the extremities onl) or ihioughout (see lioworbank^s 
Rrit. Hpong. vol. i, pi. viJurs. l.iii-157). 

Fig, 23. Kosette with slraiglit pointt^d rays, in which the arms have 
become enveloped by ^ itrified sar( ode so as to form a spherical 
centre. Fyplectolla citamtct. 

Fig, 24, Boyette with straight capitate rays, in w'hich the same thing has 
taken place, but the viiufiod muss has gone beyond the anus of 
the rosette : a, main fibre ; portion uniting rosette to main 
fibre. Dactglocalgr pmnicem, 

N.B. Tbo last two forms point out the transition of the 
rosette to the siliceous globuf(*s and stellates (>\hich are also 

fleah-spicules '’) in the Ueodinidas, &c. ; while the junction of 
this rosette with tlie main fibre is the mly instance in w^hich 
T have met with a flesh-spiculo involved in the skeleton - 
structure. 


Platk xrv. 

AncIioring^iculM, 

Fig, 1. Bpimferoos ancboring-spioule of Labariti hem%$ph^rica^ Gray, 
showing form of hei^ or free end : a, head ^ 6, undulating line 
on he^, which has its projecting ciuree prolonpd into spines 
in Et$pU>eteUa (see hgs. 4 & o) ; o, portion of shaf^ whose upper 
or 6xed end is smooth ana attenuated ; rf, spines on slu^ ; 
ff, position of cross on central canal. 

Fig, % (Smooth anchoring-apioule of Labaria hemi^cmea^ showing 
form of head or free end ; n, poeition of cross ; bf usuid inflation 
of sha^ just before expansion into head (hero there is no undu- 
lating line on the head, which is moro or leas compressed) ; 
Cf j^rtion of the smooth shaft. 

N.B. These two forms in Labaria are relatively magnified and 
taW from the larger specimens of theb kind The upper or 
fixed end of the shaft is not figured, neither is the intervening 
portion between it and that given; but the former is the same 
In all the anchoring-spicules, vis. smooth, attenuated, and dxmly 
fixed in the sarcode or the body ; while the latter or intervening 
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portion it §piniferoiifi in the apbed and ffnooih in the smooth 
anchoring-s^ules. 

ISg, 3. Spiniforoua anchorinff-spiciile of Mtyerim niaviformin^ 

showing form of head or free end : <i, position of tho crow j &, un- 
dulating line. 

The only difiPownce between this and the spiniferous anchoring- 
spiculo of Labaria consists in the prominence and number of the 
undulations of the line on tho hoad> too sliglit for specific 
distinction, although showing still more strongly that these un- 
dulations are prolonged into s|)biHs in JBttpHvieUa, Figs, 1-3 
«ro nil on the iH?ale ot ]>24th to 1-J800th of an inch. 

1^(/, 4, Spiniferous amshoxing-spicale of Jiupleetella a 9 pergiHumf show ing 
form of homl or free where the spines or arms are Intcnu 
and much recurved ; a, undulating line ; b, end of central canal 
terminating in a lash of branches j r, position of the cross on 
central c iiuil. 

Fiff. 6. The same, in which tlu're are eight spines or arms uniformly • 
arranged round tlie head, and based respectively upon tho pro- 
jections of Uf the undulating line ; 6, position of the cross on 
the central canal. 

T'igs, 4 and 6 are on the scale of l-12th to l-1800th of an 
inch. 

Ft)/. (3. Spinifercnis anchoring-spicule of lloUmia Carpenleri, showing 
form of head or free end ; «, position of the cross on the centnu 
canal. Here there is no undulating line, on account of the 
thinness of the liead. Scale l-24th to l-J 800th of an inch. 

Fiy, 7. Portion of the shaft of aspiniferuuH anchoring-spicule of UoUenia 
Carpett^^ showing tho distant but still spiral arrangemont of 
the Buines : «, proximal end ; h, spines ; c c c, spines, made a 
little ligiiter to represent their being on tlie op/miie side of the 
sliaft. ' 

Fit/. 8. Portion of the shaft of a spiniferous anchoring-spicule of Met/erina 
claviformvtf showing a more crowded, but stnl spral, arrange- 
ment of the spines : w, proximal end ; 6, spines; r c c, spines on 
the opposite side of the shaft. 

F^. 0, Portion of the shaft of a spimfc*rous anchoring-spicule of Ifyaio^ 
fiema Sieboldiif (Iray, showing a still more crowded condition of 
the spinns, whicli nie here grouped into lines arranged round the 
shaft more or less in a continuous spire ; also that they are sup- 
ported on brockct-liko projections of the shaft: o, proximal 
end ; bp spines ; c c c c, spines on the ojiposite side of the shaft & 
(if groups in continuous spiral ; a, minute tubercles or abmrted 
spines ; spines broken off. 

N.B. The specimen of Hyalontma from which this drawing 
was ni^e was dredged up on board I1.M.8. * Poicupme * in tho 
Atlantic Ocean, somewhere olf the coasts of Oroat Britain and 
Ireland. Thw body is just IJ inch long, and the thickness of 
tho spicule of course very small compared with that of an adult 
form, which, if relatively magnifiedf, would exceed the whole 
width of the plate. Moreover the portion selected for mounting 
and drawing was taken otH of the bttdy and not from the stem, 
where the spines soon get rubbed on, although they may bo 
afterwards fnmueutly found lying on the shaft, as at / The 
minute tubercles c, often accompanying the groups of spines, 
are the remains of such as never went beyond this stage of 
development, as the whole group of spines and tubercles ^m- 
menccs in this way in the upper part of the anchoring-spicule 
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('viz. that enclosed within the bod^), diminishing upwards into 
nothing; and gradually passing into fully developed spines 
holow. 

Figs. 7-^ are on the scale of l-12th to l-1800th of mi inch. 

Ftp, 10. Fragment of EupiecteUa cnoumer^ to show robust vertical spine 
of sexmdiato spicule in the intervals between the circular open- 
ings : uaa^ spines ; h circular openings ; < , lines of main 
spicules crossing each other. 1 liagraiumatic. 

Platk XV. 

Sub* nMetm of the Aphrocallistid® and Aulodictyon. (By sub- 

skeleton are meant the subiordinatc; not tlie staple; skeleton-spicules.) 

Fig 1. Hcopuliue spicule of A^ihrocaUwttn Bocagei : a, head ; ft, shaft ; 

c, sexmdiate tubewde-iudation ot nock ; c?, variety in which tlie 
shaft is somewhat extended boyniul the iuilatioii. 

Ftg, 2. Scojmline spicule of AphiocallvdtH hmtru, 

Fg, 3. Scopulnio s])iculo of AjihrocaUiHicH BiK*agci. Occasional variety. 
Lilte the one in Schmidt's Farroa farunda (I, c . ). 

N.ll The dotted linos indicate that th(‘ parts are microspin ed. 
Such is the cose also with the ends of the shafts, which are hero 
represented with smooth lines. 

FVJg. 4. ypiiio-capitato shaft or spicule of Aulodictyon, IVoodwardii ; head 
umbonato, many- and small-spined. aj the same, with head 
plano-coin ex or plain, not umbonato. 

Fig, 5. Spino-capitate shaft or spicule of Aulodictyon TrocK/trarc/tV , hood 
umbonate, spines few, and microspined on the inner aspect, 
a, the same, with plano-convex head. 

N.B. 3'hese two forms appi^ar to bo the extremes of the samo 
spicule, which are uniteci W a variety of transititmary ones. 
Hgs. 1 -5 are on the scale of J-12th to l-0(XX)t)i of nn inch. 

Fg, 6. Nail-like skidoton-spicule of Aulodictyon Woodwardiif to show 
the way in which the four anus ore accompanied by the spino- 
capitate sniculos, with which they boconio included in the 
vitreous fibre (as shown in the following figure) : «, shaft of 
nail-liko spicule ; ft, arms ; c, spino-capitato spicules. Diagram- 
matic. 

Fig, 7. Portion of the vitriflod fibre of Aulodictyon Woodwardiif showing 
that the spino-capitate spicules are included vrith the anus of 
the noil-like spicules in the vitrified skeleton : «, vitrified fibro; 
ft, head of snino-capitato spicule, whoso shaft is enclosed in the 
fibre ; c, ena of arm of nail-liko spicule not enclosed. Scale 
I-]2th to l-(3000th of an inch. 

Fg* 8. Fusiform spiniferous spicule, in which all the ^ines inclin<» the 
same way. Common to the Aphxocallistidn), Aulodictyon^ 
and Farrca oeoa (see H. XVI. fig. o) : also to all the lloxacti- 
uellidsd possessing the birotulate spicule. 

Fg* 0* Sexradiate snicuh* with one orm spined, feather-like. Common 
to the Apkrooallisridie, Aulodictyon, SympageUa nuXy and the 
Hexactinellidso which possess the birotmate spiculo. Beale 
l-24tb to 1 -6000th of an inch. 

Fg. 10. Bexradiiiia spicule in which each arm is more or less uniformly 
beset with long curved spines. AphroeallisUs hmtrir, Kuplec- 
tellidss, and tne HexaefinaUidte possessing the birotulate 
spicule. 

The figure represents an unusually perfect form, as regards the 
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uniformity of Rpines; from AphrocaUistea Imtriv, Hcalo l»^th 
to l-(KX)Oth of an inch. In general^ it ia a very ingged^ooking 
half- developed apinult). 

Fiff, 11. Portion of the eommenoing %^triiication of the skeleton in a 
young AnkrocaUiatea JBocat/eit not more than two twelfths of an 
inch m uiametor, showing the encbsure of the soxradiato with 
spined featheivlike arm among the other spicules ; also the cha- 
racteristic rosette : a spicules with feather-liko arm ; b b, other 
spicules ; c c, vitrified sarcode spreading over the same ; rf, form 
of rosetU^. Scale l-24th to l-nOOOth of an inch 
NJI. This appears to Im^ Schmidt’s LanupineUa jnvpa* It is 
found growing on a branch (»f Jjcyphohaha nroUfera close to a 
living AphrocaVidcH just as Schniiut has ropivseuted it 

growing in ahiindance on AphrttcalliHtes Bocag^i itself (Atlantisch. 
Bpougicnf. pi. ii. tig. 1). it can only be confounded with the 
strucliirc* of li^fHpatjella #i«.r, Hdt, w^hose charact<»ristic ladder* 
likc^iti^'ous fibre and thopappiform rosette, however, point out 
the distinction. 


Platk XYI. 

Deciduoua viir\fied Jih'a^ 

F%g, 1. AnhroeaBidea Bocagn. Fragment of dead specimen dredged up 
from muddy bottom at the western entrance to the English 
Ohaniieh in 725 fathoms, by II.M.8. * Porcupine,’ showing that 
the fibre is based on scxradiate spicules whose presence is 
renderM evident, after the fibre has become deciduous, bv a 
proct'ss of abHorption which, if not gone too far, leaves a perfect 
mould of the imbedded spicule, a a, spiniferous vitreous fibre } 
b bf moulds of spicules ^ v c, pmicta indicating .spines on the 
surface of the fibre, ^ 

This specimen, or the portions which were still filled with 
mud having been boiled in li(j[uor potassm, yielded fm abundance 
of the rosette and scopuliuo spicule petmlior to Aphrocaltiateg 
Boragei, 

Fig, 2. Aphrocalliafra Bocagei, P’ragment of dead specimen dredged up 
from muddy bottom on the north-west coast of Spain, on board 
the vacht ^ISoma ’ (depth not menliomd), showing an enclosure 
of the scopuline spicule in the vitreous skeleton (PI. XV. tig, 1); 
a, spiniferous viti’cous fibre or skeleton ; 6, scojmline spicule, 
Altliough this sp^imen was treated with liquor potassce in 
the way above mentioned, it yielded neither rosette nor scopuline 
spicule. Thus, but for the presence of the latter involved in 
the skeleton, there might have been (and indeed was) a doubt 
as to the speciea Figs. 1 and 2 are on the scide of f-12th to 
l-1800th 01 an inch. The difierenco in siae is owing to the dh* 
forence in the size of the fibre in the two specimens fibred. 

Fig. Am hrocnllwiaa Bocagei. Fragment involved in the (Wmmina 

( Cmitcium abuaai) enveloping Farrca occa, which had flgown on 
a dead Lofthoheiia prolifem hedged up ftom muddy bottom at 
the westeim entrance of the English Channel, on board ELM.B. 
' Porcupine,’ in 500 fathoms (s«H) sketches of specimen, ^AntuUs,’ 
1873, voL xii. pi. i. fip. I ^ 2b showing an enclosure of the 
sexradiate spicule with feather4ike arm in the vitreous skeleton 
(PI. XV. fig. 9) : an, spiniferous vitrified skeleton ; b, sex- 
radiate spicule with feather-like arm. Scale I -12th to l-lBOOth 
of an inch. 
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Fig. 4. Fofrrm ooca, Fn^ent of deciduous skeleton from the last-named 
ff^imen vhowmg that the smooth, lattice-like, subrectangular 
nbie is based on sexradiato spicules, as above mentioned : a a a a, 
lattice-Uke fibre, smooth ; bhh^ moulds of sexradiate spicules ; 
cccy short conical spiniferous extensions of the fibro^ corre- 
sponding to the two arms of the sexradiato spicule, which pro- 
jected vertically both inside and outside of the lattice-like 
structure. Scale l-:l4th to 1-lHOOth of an inch. 

Fig. 6. Farrea occa^ fragment of, from the same specimen, showing an 
en(dusure of part of a fUsiform spined spicule in the vitreous 
fibre (1*1. XV. fig. 8) : « o, smooth vitrificu fibre ; h, imimhedded 
half of fiisiforni Bpin<»d spiculti ; c, imbedded half of the same. 
Scale l-24th to l-1800th of an incn. 

This spicule is common in the AphrocaUistidm, AuUKlidyony 
&c. 

Fig. 6. Farrea oocn, fragnnmt of, from the same specimen, sliowing the 
enclosure of a scopuline spicule with pointed rays, like that 
figured by Schmidt as occurring in his F. facunda : a a, smooth 
vitrified fibre j 6. mould of scopuline spicule (see a similar form 
found oi'casionally in ApkrooamHtes Boeayeiy 1*1. XV. fig. 3). 

Fig. 7. Farrea occuy fnigmenl or, from the same speoimtm, showing the 
enclosure of another form of scopuline spieule with pomted 
rays ; also a capitate spicule of a larger kind, often obsen^ed : 
n, smooth vitrified fibre; hy sc^opuline spicule ; c, capitate spicule, 
in which the head seems in some instances to be nattened ; the 
latter is introduced by Hehmidt as on arm of a sex- 
ratliate spicule ( tab. ii. f 18, op. oit ). 

Figs. ({ and 7 are on the scale of 1 -24th to 1 -0000th of an 
inch. 

Fig. 8. Fragment of a large deciduous linear spicule (from Ueodia P), 
to show the diffident forms caused by some eroding organism : 
a, simple circular depression ; 6, straight tubular form ; c, the 
same, expanding into a globular Utnuinalion in the substance 
of the spicule. Diagrammatic. 

Fig. 9. The same, more magnified, to show that each of the forms is 
attended by a gramiiiferous cell something likt* the saproh'gneous 
one {Ih/thlnm eniojyhytvm) which bores its way through the 
cell-wall of SpirogyrUf &c. o o a, granuliferouB cell. 

Appears to he of general occurrence, as I have specimens 
from the Agulhas Hhoal at the (^apo of (bx)d Hope, dredged up 
by Dr. Wauich, fVom the dredging of Il.M.R. * t*orcupine * on* 
the north coast of Scotland, and from the Seychelles, among the 
detrital moss of the specimen of EupleeteUa cuctwufr in the pos- 
session of Dr. A. Farre, &c. &c. 

Plate XVII. 

Xetc Species of Hexactinellidse, &c. 

Fig. 1* Farrea infundibuli/ormis. sp. u. a, frmnel-shaped expanaion ; 
by stem ; o, re^matiug lines of large, branching, vitreous fibre 
imbedding minute sexradiaie spieiues confuaediv, fibre micro- 
spined ; a, distinct or accessory portion of smalf vitreous fihte 
imbedding the same regularly; c, dotted line indicative of 
original expansion. Natural sise. 

Fig. 2. Tlie same, portion of inner surface of funnel-shaped expansion, 



472 


Mr. F. Bates on Now Genera 


more magnified) to ehow : — a a o, reticulating lines of la^ 
vitreouB fibre imbedding mww^e sexradiatos nmfusedljr, running 
over and coverinj;^ in part b b, spinous lattice-like fibre imbedding 
/arf/€ sex radiates regulorlv ; e e, puneta indicating mi(‘roepiue« 
on large vitreous tibn^ ; d <iy minute sexradiates. IViagrammatic, 

F{(^, 3. The same, nunute sexradiaie, more magnified, showing that one 
end is united to the vitreous fibre: a, minute sexradiate; 
/>, vitreous fibre. 

Fig. 4. The same. Kosette or flesh-spicule, also more magnified. Figs. 3 
and 4 are upon the scale of l-4Hth to l-fiOJXlth of an inch. 

Ftg. 5. Farrea (kma^ sp. n. Fragment magnifiod on scale of l-48th 
to l-18(K)th of an inch. From deciduous portions, upwards of 
an inch in dianiet(*r, in the detrital mass envoloptnl by the 
anchoring-TOicules of E^IectvIUi cucumir from the Heychefles. 

Fig. 0. Th(‘ same. rorti<m of \itieou8 fibre of, more magnified, to show 
that tbo summit of the spines is mucronate : a a, fibre ; hbh^ 
mucrouato spines ; c c , mould of sexradiate spicule. Scale 1 -1 2th 
to l-(MX)0th of an inch. 

Fig. 7. Arahescttlaparatiticay sp. n., parasitic on x itreoiis fibre of Aphro- 
rallist^s Ihcagn : a a. fibrf' ; b, portion of Arahvaeula. Frtim 
the specimen dredged up on board ll.M.S. ‘Porcupine * in dOO 
fathoms, above mentioned; also from the dotntal mass of 
BuplecteQu cuemtier on the fibre of the foregoing species. Scale 
about l-82nd to 1-OOOOth of an inch. 

Fig. 8. The same. InUmal \ iew, showing that there are distinct fronds^ 
a «, with projections, A, on the body and main branches hero 
and there, which appear to have been based upon the fibre on 
which the Arnbettam was parasitic, 

Fig. 9, Hie same. Portion much leas magnified, which appoars to have 
bt^conie separated from the* fibre on which it had neen parasitic. 
Natural size about l“l8fh of an inch long by l-180th of an 
inch in widest part. 


LY, — Descriptions of New Genen^a and Sj}€cies of 

(M^y from New Zealand and New Caledonia^ toy ether with 
a Uemsion of the Oeiius llypaulax and a Description of an 
allied New Genus from Colmnhia. By Frkdekick Bates. 

As there is considerable activity just now displayed in the 
publication of papers descriptive ot* the coleopterous fauna of 
New Zealand, 1 have thought it might be acceptable t<^ give 
descriptions of all the species of New-Zealand Hetcromera 
contained in my collection that ap})<'.ar to be new to science, 

1 have therewith incorporated -u revision, together with 
descriptions of new species, of my genus llypaulax and 
another, allied, new genus {Astathmetus) jfrom Colombia^ 

Of the genus Guibe (peculiar to New Zealand) 1 have 
established twelve species (ton of which are new, the phos- 
phuyoide^^ White, elongataj Br6me) and two supposed 
varieties. 
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The Titma Erichaoni^ White, proving upon examination 
to be genetically distinct from TiUenaj has caused me to 
notice the Hp(*cic8 of that genus (which are peculiar to 
Australia), and to descrilw some that arc new: the New- 
Zealand gi*oup of three species fortrts a new genus {Artyatona)^ 
the characters of which are fully stated in the body of the 
paper. I have also thought it interesting to dcserik* the 
cognate grouj) of species found in New (Caledonia which con- 
stitute my genus CalliamihuCy some of the species of which 
have already been described by Montrouzier as belonging to 
the genus Stronyylium. 

The Opatrinua convexna^ Fairmairc, described from examples 
coming from Wallis Island, occurs also in New Zealand; it 
will form the type of a new genus, totally removed from 
Opatrinua, and must bo placed not for from ScotocUrua, 
Perroud 

The Opatrum inh^rcuUcoatatum, White, evidently doe-s not 
belong to that genus ; as M. Miedcl, of Lit'^ge, is at present 
engaged upon a monograph of the O^^at rides, I leave this in 
his hands. 

I have not as yet been able to consult the work by Blanchard 
containing tlie d(*scription of his Bolitophagua angidifer (from 
New Zealand) ; 1, however, strongly su8j>ect it to be identical 
with a species J Imvc in my colh^ction, and which 1 refer to 
the genus Bradymerua, Perroud : this genus is placed by its 
autlior with tlie BoJiiophayidea ; to me it seems more natural 
to place it with the true Tenehrionidea. 

1 have received from Mr. Pjiscoe examples of the Sehno* 
palpus cyaneus, Fab. ; these appcjir to me to be specifically 
identical with the type* specimens (in my possi»ssiori) of 
S. chalyhetis, White. The characters of this genus lie rather 
in the form of the hind femora and tibia) in tlie male (of which 

* The description of Svotodet us canceUatus, Perroud, very accurately 
applies to exaui;^es of Ipf^thtmus emceUatuSj Montrouz., obtained firom 
the collection of I)ou^. Bechius^ Paiwjot*, i» but another name for Scoto* 
darus j and Perroud’s, having priority, must stand. The mesocoTol cavi- 
tiee bein^ widely open extemoHv, revealing the trochantins, at once re- 
moves this genus from the position wheie I’erroud has placed it, viz. in 
the vicinity of Antimaolim (a genus of Vhmides) ; as I have previously 
stated (Trans. Ent, Soc. 1W18, p. 205), its true position appears to me to 
be near to Bius, The 8cctod4>ms cawrllatw is very near to fj^hodtoides 
(Bachius), Pascoe, but may at once be separated firom the latter by its 
smaller size, more finely punctured prothorax, the more distinctly crenated 
strisD uf the elytra (eepwially those by the suture), with the intervals 
distinctly punctulate. (DecAiw;, niihi, may instantly be disliuo 

gulshed from both by its sparsely pimctum and not at all rugose head, 
the very strong (and punctured) m^ve down the middle'of its prothoiax, 
the remainder of the sUr&co oi mis part being almost impunctate. 
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the former an*, ntroiigly incrassated and aomewliat arched^ 
and the latter much thickened and Htrongly and acutely jiro- 
duccd at the apex within) than in the form of the last joint of 
the maxillary palpi (in the same sex), as we find in some male 
examples oi the Dryopa (jdnauca?) strigipennis^ White, a 
precisely similar form of palpus as in Selenopalpns vyanem — 
L *\ the lust joint Htrongly expanded, flattened, and with a 
deep Hemi(*ireular excision at the outer edge. 

The Zvlodinus zelandicu^j Blanch., has the very exceptional 
character of having the hind margins of the third and fourth 
ventral He^nents corni*ou8 

The Mimopms amanndes^ Pascoe, judging from description, 
will Iw the same as the i^thbe elongata^ Bri^me. 

The genus White, has been shown by Mr. C. O. 

Waterhouse (Jouni. of Entom. v. p. 194) to belong to the 
Hydrohiid/p^ 

The number of tlie now described N(‘w-Zealand Ihtcromera 
amounts to but 40 s])ecics, distributed in 22 genera ; there are 
doubtless many more to come. 

Cilihe (paculaj n. sp. 

Somewhat broadly’ oval, but little convex ; brownish black, 
the elytra usually with a tinge of dark chocnlate- (or purplish) 
brown ; sulKipacj^ue. Head and prothorax finely and venr closely 
punctured, th<‘. mterstiees (except on the i^pistoma and disk of 
prothorax) a little elcvattid ana reticulate ; opistoma broadly 
truncated in front, the angles rounded, the suture strongly 
marked at each side : prothorax dec})ly arcuaUdy (sometimes 
slightly sinuously) emarginatc in front; front angles prominent, 
subacute, slightly convergent: base more or less strongly 
bisinuate-emarginate ; the hind angles more or less produced, 
acute, directed behind or sometimes a little outwardly, reposing 
on the shoulders of the elytra ; sides gradually narrowing iu a 
slight curve from base to apex, sometimes ( ? ?) subparallel 
from the base to a little beyond the middle, thence rapidly 
curvedly narrowed to the apex ; usually they arc very slightly 
sinuous in front of the hmd angles; disk very moderately 
convex, lateral margins rather oroodly expanded, a little 
reflexea or concave, and ime<jually thickened at the edges: 
base and ai)cx more or less dwtinrtly margined or thickened 
at each siae, sometimes throughout at the apex ; a more or 
less distinct, transverse, angulate impression at each side of 

^ It ia the same in the genua Cakar and iu another, allied but unde* 
acribed, South -American genus; theas somewhat militate agiuiiat the 
valuo of this as a groat divisional character, as laid down by Drs. La 
("onto and Horn, 



475 


and Species fj/^IIetcromem. 

the middle, close to the basal margiu ; acutellum transversely 
curvilinearly triangular, closely punctured: elytra more or 
less sinuate-truncate (and a little wider than base of prothorax) 
at tlie base ; a space, more or less open, between tne bas(‘ of 
the elytra and base of prothorax ; sines veiy slightly rounded, 
more or less gradually narrowed from the middle to the apex; 
expanded lateral margins wide,rcflexed or concave, transversely 
and somewhat rctioulat(dy rugose-punctate, and studded with 
small granules ; disk clowdy, finely, and rather uniformly 
punctured, tlie interstices (especially at tlu‘ sides) a little 
elevated and r(‘ticulate and studded with indistinct minute 
granules ; a series of narrow longitudinal costse more or less 
indicated, and an irrc'^gular row of nigged foveji^, just within 
the expanded margin, not extending to the apex : underside 
brownish black, shining, finely punctured ; flanks of prothorax 
more or less strongly (especially basally) longitudinally rugose, 
the underside of thoexpanded lateral margins being transversely 
rugose: legs dark brown, shining; femora finely and not 
closely punctured ; tibiee closely submuricately punctured, tlie 
anterior obliquely truncated at the outer side at apex ; nitid 
tibiae quite straiglit ; tarsi and antenna? reddish brown ; joint 
8 of the latter smDpyriform, 0 and 10 a little transverse, subtut- 
binate, 11 large, broadly rounded at apex. 

Length 8^-1) lines : width of elytra 4-}— 4]J lines. 

Hah. New Zealand. 

There is a very great amount of individual variation in the 
species of this genus in the form of the prothorax (especially) 
and elytra^ and in the amount tud intensity of the punctuation 
&c. of their surface. 

In one of the three examples of the present species before 
mo (possibly a female, as similar diflerenccs exist in individuals 
of Uic other species whereof a series has been obtained), the 
form is more expanded or more broadly oval, tlie head and 
prothorax are broader in proportion to their length, the sides 
of the latter, instead of gradually narrowing in a slight curve 
&om base to apex, are subparallel to a little beyond the middle, 
thence rapidly curvedly narrowed to the mex ; besides the two 
ordinary fovece at each side of the middle, at the basal mar- 
gin, there is also a broad transverse line or depression, feebly 
arched, subparallel and near to the basal margin ; tlie elytra 
are broader and less narrowed behind, and tlie base is squarely 
truncated ; and the punctuation on the prothorax and elytra 
(especially on their disks) is more open. 

Altogetlier the largest, most expanded and opaque, and 
least convex form in tne genus. 
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Ctlthe nitidula^ n. sp. 

Very near to the preceding, and of the same form, but 
smaller; the colour black; the entii’e upper surfacic much 
smoother, and shining j the punctuation finer and more open, 
the interstices less distinctly elevated and reticulate : the 
elytra do not present the shagreoned appearance seen in 
the preceding; they are more, and very distinctly, convex 
behind the middle, and consequently more abruptly declivous 
behind ; on the underside the punctuation and the rugosities 
on the flanks of tlie prothorax and on the abdomen are similar 
but stronger; the hind tibi® are feebly but perceptibly 
sinuous ; antenn® &c. as in C. opacula. 

In the single example of this species before me, the bead is 
distinctly impressed on the crown ; the jirothorax is gradually 
and sligntly curvedly narrowed from base to apex ; the ajHiX 
is strongly arcuately (and feebly sinuously) emargiuate, the 
front angles prominent, subacute, and directed forward^ ; the 
base is strongly bisinuatc, the hind angles prominent^ acute, 
and slightly outwardly directed; the lateral margins are 
expanded (but less broadly so than in the preceding) and 
slightly refloxed or concave, the edges irregularly thicxened, 
and the base and apex margitujd at each side only. There is 
a large, distinct, outwardly curved impression at each side the 
d,isk, extending from near the middle to the basal margin : 
the scutellum is transversely curvilinearly triangular ana 
closely punctured ; the elytra are distinctly convex bdiind the 
middle, and are consequently more abruptly declivous behind 
than in C. opacula ; tlie base is feebly sinuately truncated, and 
between it and the base of the prothorax (and the hind angles 
of the latter, which repose on the shoulders) there is a deemed 
open space, as in C. opamla ; the lateral margins are expanded 
(but less broadly so tnan in tlie preceding sp^ies) and concave, 
and there is the row of rugged rove® just within this margin, 
as in C. opaouia ; the disks of the elytra also present traces oi 
numerous narrow longitudinal cost® ; the underside and legs 
are of a deep brownish black, shining ; the antenn®, tarsi, and 
palpi are reddish brown. 

Length 7^ lines ; elytra, width 8f lines. 

Ilab. New Zealand. 

Cilihe oiagemisy n. sp. 

Very close to C. opewulay and difficult intelligibly to define 
in what it differs from that species ; it is, however, distinctly 
narrower or ohlong-oval, usually smaller, paler, more convex, 
the base of the prothorax more closely applied to the base of 
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the eljira, distinctly more shining, the punctuation &c* on the 
elytra coarser, more conHuent and confused, somewhat ruggedly 
80 at the sides ; the sides of the prothorax more rounded^ more 
incurved at the base, tlie median basal lobe more prominent ; 
the base, consequently, hus not that appearance of being 
bisinuate-cmargiuate as is the case in C. opacula. 

Head closely punctured, the punctures coarsest and gome* 
what confluent on the front, between the ej^os, where there arc 
also usually two more or marked^ loveate depressions: 
prothorax more or less strongly transverse ; sides more or less 
regularly rounded, more narrowed in front than behind, always 
distinctly and more or less sinuously incurved before the hind 
angles ; apex deeply arcuate-emarginate, the angles prominent, 
subacute, and usually directed forwards ; base bismuate, thi5 
angles more or less prominent and acute, reposing on the 
shoulders of the elytra, and directed backwards ; disk mode- 
rately convex^ very closely (save on the centre) punctured, tlie 
interstices a little elevated, and more or leas reticulate, at the 
aides ; a transverse depression subparallel and near to the 
base, and an angulate iovea at encli side, close to the basal 
margin (as in ? ? of C. opacula ) ; sides moderately expanded, 
the edges unequally (not uniformly^ thickened ; scutellum as 
in C* of^ulai elytra oblong-oval, base sinuate-truncated; 
disk moderately convex, closely and more or less confluently 
punctured ; tlie interstices (especially at the sides) elevated, 
minutely granulose, reticulately confluent, sometimes assuming 
the form of irregular nodules, at others of small umbilicated 
tubercles ; the ordinary series of narrow costse and the row 
of foveee within the side-margins more or less apparent ; 
sides rather strongly exjianded, concave, transrerscly reticu- 
lately rugose-punctate and granuious : underside, legs, an- 
tennas, &c. as in G. opojouUu 

Length 7^-8^ lines ; width of elytra 3-f-4 lines. 

JSTai. Ota^, New Zealand. Four examples, 

Var. ? grandis. 

' Larger (leni^ 0 lines ; width of elytra 4^ lines) ; the elytra 
less convex, distinctly more gradually declivous behind ; the 
punctuation &c. (on tfic elytra espcciany) coarser, the punctures 
larger, the interstices still more elevated and more uniformly 
reticulate ; the apical emargination of the prothorax distinctly 
sinuous; the tibias (especially the anterior) distinctly less 
closely punctured, and the entire upper surface of a browner 
colour. 

Hab. New Zealand. One example. 
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Cilihe elongata^ BrOme, and C. phoaphugoides^ White* 

Examples of C. elmgata obtained from the collections of 
Reiche and l)ou(5 (presumably autlieutic exponents of the 
species) do not differ from (\ pkoapkugoidea except in the 
form of the prothorax, which in the former has the sides more 
obliquely narrowed anteriorly, and the elytra, which are more 
acuminate behind. Kx])erienee has shown us that these 
differences possess no true specific value in this genus : 
(L phoaphkxgoide^ must consecjuently be sunk UTKier (7. 
ehtwata^ 

This species is much smaller than any of those preceding ; 
the form is more or less elongatx^-oval ; prothorax shining 
black ; the expandtwl lateral margins |)al(^r ; the eMra are of 
a more or loss deep purplish or chocolate-brown. Head convex 
between the eyes, trapezoidal in front, with the borders 
usualljr dark ferruginous, more or less strongly, closely, and 
sometimes rugosely punctured ; ^istoma convex, more or less 
distinctly arcuate-omarginate in fi'ont, the sutural impression 
more or less distinct ; the form and punctuation of the pro- 
thorax is variable ; it is always of a shining black, convex, a 
dt'pro/ssion on the middle near the base, another smaller at each 
side at the basal margin ; usually very finely and not closely 
punctured on the disk, the punctures more crowded at the 
sides and finely rugulose, more or less distinctly ^anulous on 
the intervals ; lateral margins moderately expanded and con- 
cave, the edges finely and unifonnly thickened ; apex deeply 
emargiiiatc, front angh‘,8 more or less acuU».. and usually a 
little convergent, sometimes directed forwards j base closely 
applied to the base of the elytra, bisinuate, hind angles promi- 
nent, reposing on the shoulders of the elytra, acute, usually a 
little outwardly directed ; ordinarily the sides are a little 
sinuously contracted posteriorly, but sometimes they are sub- 
parallel (in this latter case the base is as wide as the base of 
the elytra) ; anteriorly they are always more strongly con- 
tracted, sometimes very gradually (obliquely) from behind the 
middle, at others more abruptly (curvediy) from the middle ot 
even before the middle; scutellum transversely triangular, 
punctured ; elytra oval, more ot less acuminate behind, convex, 
Hubopaq|ue, of a dark purplish brown ; frequently the base 
fnarrowly), the suture, tne expanded margins, and the scutel- 
lum are of a reddish tinge : base sinuous, and generally a little 
wider than base of protnorax ; expanded lateral maiigins 
narrow, concave, not distinctly reaching the apex ; disk with 
numerous more or less distinct longitudinal costo, irregularly 
punctured, finely rugose (most sti’ongly at the sidei^, and 
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studded with very dintiiict, shining, black ^nules : underside 
ahining black, finely punctured ; flanks ot prothorax longitu* 
dinally wrinkled, the lateral margins transverselv wrinkled ; 
abdomen finely longitudinally rugose ; epipleural fold and logs 
dark reddish brown, sometimes iferruginous ; antcnnao, palpi, 
and labrum (sometimes) ferruginous. 

Length 6-6i lines ; width of elytra across the middle 2^-^^ 
lines. 

Ifab. New Zealand. Six examples. 

It is doubtless in error that Do Br6me has reported this 
species as from “ New Guinea.” 

Var, granulipennis. 

A little smaller (5^ lines) ; head and prothorax (at the 
sides) less closely jjuuctured, the punctuation nowhere rugosely 
confluent; protnorax gradually eurvedly narrowed from the 
hind to the front angles, median basal \o\ye less prominent, the 
base consequently ap})ears bisinuately emarginate ; tlic inter- 
atices (between the punctures) not perceptibly granulose ; 
scutellum a little shorter, less distinctly pointed behind ; 
elytra se^cely sinuous at tin* base, the punctuation less 
varied, ihe punctures distinctly lai‘ger and rounder. 

Tfab. New Zealand. ( )ne example. 

Cilihi Pascoei^ n. sp. 

Near to C* ehngata; more broadly ovah Head closely 
punctured, somewhat roticulatcly so between the eyes, the 
interstices being also finely punctulate ; ej)iRtomial suture well 
marked throuAout: prothorax moderately convex, black, 
Sttbopaque ; aides subangulately rounded, more strongly (and 
somewhat obliquely) narrowed in front than behind, distinctly 
and very feebly sinuously narrowed from l)ehind the middle 
to the hind angles, which are directed backwards ; base bisi- 
nuatc, closely applied to the base of the elytra ; apex deeply 
silbangularly emarginate, front angles produced, acute, di- 
rected forwards ; disk not closely punctured, the interstices 
not granulose, but sparsely finely punctulate, basal impressions 
as in (X dongata ; lateral expanded margins wide, a little con- 
cave, and (together with the sides of the disk) rather strongly 
wticulately rugose-punctate, tlie edges unequally (not uni- 
fonnly) thickened : scutellum strongly transversely triangular, 
punctured: elytra convex, very dark purplish brown, the 
suture and narrowly at the base inclined to reddish ; base sub* 
truncate; disk finely irregularly punctured, the costea but 
little evident except at the base, and, together with the suture, 
smoother than the intervals ; indistinctly, except at the apex, 
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minutely granulose ; intervals between the oostaa irregularly 
impressed with much larger puncturos, and feebly reticulately 
rugose, most distinctly so at the sides ; lateral expanded mar- 
gins wide, distinctly extending to the apex, concave, faintly 
punctured : underside slaning black ; legs and antennas dark 
reddish brown. 

Length 64- linos ; width of elytra across the middle 3J lines. 

Ilab. Pitt’s Island. A single example. 

Easily separable from (\ ehuqata by th<' relatividy broader 
form, the subangulately rounded sides of jjrothorax, the pecu- 
liar jmnotuation of the head &c., the much broader expanded 
lateral margins, which in the elytra are distinctly broadly con- 
tinuous to the apex. 

alibi huweralis^ n. sp. 

Oblong or oblong-oval : block ; elytra sometimes with a sliglit 
purpHsh4)rown tinge, slightly shining, moderately convex. 
Ilead moderately punctured, the punctures not crowded, the in- 
terstices soinctimes 8])ar8cly minutely punctulatc : protliorax 
distinctly less transverse than in any preceding species, sides 
more or less strongly and obliquely narrowed from behi))d the 
middle, slightly sinuously narrowed bchiral ; hind angh's acute, 
slightly outwardly directed; disk finely punctured, the punctures 
more crowded at the sides, the interstiei's not perceptihly grand- 
iose, sparsely minutely punctulate; a transverse, slightly bowed, 
impressed line at each side the middle near the basal margin, 
ana sometimes a rounded fovea at each side the median Jine 
near the middle of the thorax ; lateral margins moderately ex- 
panded, a little concave, rugosely })uncturpd, finely and some- 
what uniformly thickened at the edges; ajiex deeply emarginate, 
front anf^les prominent, acute, directed forwards : elytra slightly 
emarginate at the middle of the base, obliauely and slightly 
arcuatcly truncated at each side; humeral angle very pro- 
minent, slightly rounded, reflexed, and deeply concave within 
the angle ; disk finely rugulose, studded with small granules, 
rather closely and finely but irregularly punctured, the punctures 
largest and most crowded (and frequently, especially at the base, 
more or less run together, forming indistinct irregular foveee) 
between tlie C'ost® ; these very indistinct ; expanded lateral 
margins rather broad at the base, gradually narrowing behind 
and scarcely extending to the apex, concave in their basal 
portion : undei’sidc sinning, pitchy black ; legs and epipleural 
mid with a r(*ddish tinge ; flanks of protliorax and sterna more 
or less strongly reticulatoly rugose and granulose ; antennas, 
palpi, and labrum (sometimes) lerruginous ; anterior border of 
epistoma rufescent. 



and Bp^JcieB of Heteroniera. 


481 


length line« ; width of elytra acroBB the middle 2^- 
3 lines. 

Hah. New Zealand. Four examples. 

In the ? ? the form is slightly more expanded, the prothorax 
slightly more transverse, the sides less strongly narrowed an- 
teriorly, and the punctuation of the elytra a little more open. 

The three species last <lescrU)od are very near to each otluT ; 
but I think there is ample justification, at pri'.aent at least, in 
holding them distinct. The species last described is of a more 
oblong form (esptMjiallyin the cJ?)tlian the others; the prothorax 
has not the same glossy blackness as in dongata* and the 
elytra arc loss opaquely roughened, more closely punctured, and 
much less distinctly graniuose; the humeral angle is much 
more nrornimmt, the lateral expanded margins broader and 
strongly concave within the humeral angle. From Pascoei it 
may w known by its narrower and moit». oblong form, finer 
and closer punctuation, and more narrowly expanded lateral 
margins. 


(Hlihe thoracica^ n. sp. 

In this species the prothorax is still more decidedly elon- 
gated (but is yet wider than long) than in tlie preceding. Form 
elongatc-oval ; entirely of a dark brownish black, suliopaquc. 
Head and prothorax (save on the middle of the disk) closely 
punctured, th(» punctures rounded, a little more crowded at the 
sides of the latter, the interstices distinctly piinctulate ; sides 
of prothorax gradually and but slightly curvedly narrowed from 
near the hind angles to the apex, ilistinctly incurved at the 
hind angles, which arc more produced than in humeralis^ and 
slightly convergent or directed inwardly ; apex deeply emar- 
nnate, front angles subacute, slightly ^convergent ; expanded 
mteral margins moderately wide, scarcely concave, the edges 
finely and almost uniformly thickened ; a rather slight sublu- 
nate impression at each side of tlie middle, close to the basal 
margin, and another, still less distinct, rounded fovea above and 
in front of them : scutellum transversely triangular, punctured : 
base of elytra as in (7. humeralis^ the humeral angle still more 
pi^uced (but not strongly concave within the angle), side^ 
with a very distinct sinus behind the humeral angle ; disk 
slight^ roughened or rugulose, indistinctly (except at apex) 
grantdose. moderately punctured, obscurely foveate-punctured 
betweeit the costse (when viewed obliquely) ; costas very feeble ; 
expanded lateral marrins wide (and concave) at the base, 
gradually narrowed behind ; underside &c. as in 0. humeralis. 

Lengm 6 t lines ; width of elytra across the middle lines* 

Hob. New Zealand. One example. 


33 ^ 
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The punctuation on the head and on the sides of the pro^ 
thorax is more crowded, and the intei’stiees more closely and 
distinctly punctulate than in C.humeralis] the sides of the thorax 
are distinctly incurved at the hind angles ; the punctuation on 
the elytra is leas defined ; and the form is clougate-ovaL 

Cilibe brexnpennuy n. sp. 

Smaller, and of a more biiefly oval form, than any otlier 
species in the genus. Black, usually most nitid on the pro- 
thorax, the cly^a frequently of an obscure pu^Hsh-brown 
hue ; sometimes the entire upper surface is of a ctceided reddish- 
brown colour. Head and protnorax finely and closely punctured, 
tlie punctuation verj^ dense (and frcquc^ntly finely reticulately 
rugose) on the former and on the sides of the latter ; the in- 
terstices more or less distinctly minutely puiictulate : prothorax 
transverse, apex deeply emarginate ; front angles prominent, 
more or less acute, usually directed forwards, sometimes slightly 
convergent ; sides anteriorly very gradually narrowed from the 
middle (sometimes from behind the middle), posteriorly sub- 
parallel, or slightly incurved (in one example they are distinctly 
excurved at the hind angles, which arc conBe(|ueutly somewhat 
outwardly directed), hind angles more or less produced, acute, 
directed bat^kwards ; lateral margins moderately expanded, 
more or less concave ; three more or less distinct impressiemB 
at the base, and Boinetlmes two indistinct foveate impressions 
on the middle, at each side of the median line : elytra short, 
moderately convex, base feebly siimoiis ; humeral angle not 
distinctly prominent as in CJmmeralis and t1ioracica\ sides sub-* 
parallel or slifflitly rounded, not sinuous behind the humeral 
angle ; expanaed lateral margins rather broad at the base, nar- 
rowed Behind, more pr* less distinctly extending to the apex, 
strongly concave at the base (especially within the humeral 
angle) as in (7. humeraUs] punctuation &c. almost as in C. thoror^ 
cica, but (especially at the sides and apex) the surface is slightly 
more roughened, more distinctly granulose, and the punctuation 
a little finer ana closer : underside, &c. as in (J, htmeralts. 

Length 4J-5i lines ; width of elytra lines. 

IfoJ. New Zealand. Five examples. 

OiUbe granulosa^ De Brdmc. 

Easilyrecoraizable by its usually squalid aspect, and coarsely 
sculptured and closely granulose surface. The humeral angle 
is more or less strongly prominent; the expanded lateral 
margins of the elytra broad and concave : and there is at the 
sides a more or less distinct sinus behind the humeral angle ; 
the costa? on the elytra are more conspicuous (especially at 



and Species of Ilcteromora. 483 

tlic base) than in any of those preceding. In some examples 
we can perceive on the elytra a very minute pubescence. 

Length lines ; width of elytra lines. 

Ilab. New Zealand. fc?ix examples. 

Cilibe rwjusa^ n. sp. 

Near 0. granulosa^ but distinctly narrower ; the expanded 
lateral margins of the elytra very narrow, not concave, except 
slightly at the base ; the auriace of the elytra distinctly punc- 
tured, reticulately rugose, not granulosc, or granulose-punctate. 
and with three distinctly prominent cost® on each : humeral 
angles not prominent, the sides not sinuous be.hind them ; and 
the anterior tibi® have the outer apical angle strongly den- 
tiform. 

From the following ( C. tibialis^ the only other sj)ecie8 having 
the outer apical angle of the anterior tibi® dentiform) it may 
be knowm by its different form, somewlmt squalid, opaque 
surface, the olyira distinctly nigosc, costatc, and pubescent ; 
the prothorax more deeply cmarginatc at apex, the front angles 
more prominent, the hind angles not acutely produced, &c. 

Brown, slightly squalid; head (cxcejit the epistoma) and 
prothorax coarsely ])unctured, the interstices narrow, appearing 
a little elevated, and a good ueal broken up on the fi’ont of the 
head and the base of the jirothorax, allowing the punctures to 
run confusedly together. Head trapezoidal in front ; sides 
of epistoma almost completely continuous with the anien- 
nary orbits, the angles slightly rounded : prothorax arcuate- 
emarginate in front, the angles a little produced, subacute, 
directed forwards; sides regularly but moderately rounded, more 
narrowed anteriorly than behind, a little sinuous in front of the 
hind angles, these latter not acutely produced, slightly diver- 
gent ; the three impressions by the base as ordinary, the two 
outer i^trongly marked, and another rounded depression on the 
middle, at each side of the median line : elytra ratlier strongly 
narrowed behind, Inimeral angles not prominent ; sides slightly 
rounded from the humeral angles, not at all sinuous behind 
them : the surface somewhat coarsely punctured, very distinctly 
reticulate-rugose, and very thinly clothed with a short, minute, 
rigid,pale golden pubescence, on each elytron thret'. very distinct 
cost®, with a much fainter one between them ; these send out 
irregular, lateral, elevated branches, which cause tlie reticulate- 
rugose appearance before mentioned, the interstices being some- 
what squalid ; the punctuation, cost®, &c. obsolete at the apex ; 
lateral expanded margins very narrow, and concave only at 
the base : underside brown, closely and somewhat coarsely 
punctured, much more distinctly pubescent (especially on the 
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abdomen) tlian on the upperside ; flonkft of prothorax sparsely, 

{ )ronotum closely and coarsely, nigose-tuberculate : legs rather 
ong, reddish brown ; hind tibiae a little sinuous, front tibias 
with the outer apical angle strongly dentiform ; tarsi elongate ; 
antcnna3 and palpi ferruginous. 

Length 5^ lines ; width of elytra 2^ linos. 

Hah, New Zealand. One example. 


Cilibe tihialiSf n, sp. 

Oblong or ^rarely) oblong-oval, convex, entirely dark brown, 
slightly shining, anterior border of tlie head more or less 
rutescent; epistorna broadly emarginate in front, the sides 
distinct from the antennary orbits, the luigles broadly rounded : 
head and jirothorax rather coamdy and closely punctured, the 
interstices on the middle of the former, and on the sides of the 
latter, appearing a little elevated and somewhat reticulate : 
prothorax strongly transverse, rather broadly and feebly, and 
usually a little sinuously, emarginate at apex ; front angles not 
at all prominent, convergent: sides more or loss rounded 
(ordinarily •they are well rounded), more or less strongly in- 
curved anteriorly from the middle, less strongly and a little 
sinuously |K)atenorly ; hind angles acutely produced, divergent ; 
lateral margins not distinctly expanded, tne edges veiy' nneJy 
and almost uniformly tliickencd ; the three impressions by the 
basal border always obscure, sometimes obsolete: elytra 
oblong, or oblong-oval, the punctuation finer than on the pro- 
thorax and with a disposition to run together between the 
costae ; costa) more or loss distinct ; the intervals, or interstices, 
more or less distinctly reticulate-rugose at the base, sides, ana 
apex; lateral margins narrowly ex}>anded, usually not di- 
stinctly extending to the apex, strongly lenexed at the base, 
rather coarsely transversely rugose-punctate : flanks (save the 
lateral margins) of prothorax and sides of abdomen longitu- 
dinally wrinkled; flanks of meso- and metastema coarsely 
punctured; abdomen finely punctured; underside shining 
nlack ; epiplcural fold and legs reddish brown, or piceous ; 
antennal elongate, and, together with the palpi, ferruginous ; 
outer apical angle of the anterior tibia? strongly dentiform. 

Length 6-7^ lines : width of elytra j lines. 

Hab. New Zealand. Seven cScamplcs. 

The apical omargination of the prothorax is distinctly more 
feeble in this species than in any of the otliers, and the front 
angles least prominent ; it is also the most convex, and, oidi**' 
narily, the most oblong, form. 
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Cilibe impreseifrom^ n, sp. 

Oblong- or elongate-oval ; ordinarily black, the eljjrtra some- 
times dark brown, the entire insect sometimes reddisli brown ; 
most nitid on tht* prolhorax ; rather convex : head rather long, 
rather finely and closely punctured; a distinct, transverse, 
slightly bowed impression across the front between the eyes : 
epistoma broadly truncated in front, the suture rath(*r strongl v 
marked and ungulate at the sides ; protliorax very finely and, 
on the middle, remotely punctured ; a strong ungulate impression 
at each side close to the basal margin, and sometimes an obscure 
transverse impression between them ; apex moderately cmar- 
ginate ; anterior angles subacute, directed forwards ; sides more 
or less regularly rounded^ more contracted anteriorly than pos- 
teriorly, occasionally a little sinuous before the front angles ; 
hind angles more or loss (sometimes almost imperceptibly) 
outwardly produced, acute ; lateral margins very slightly ex- 
panded, a little concave, the edges moderately and almost 
uniformly thickened : elytra oblong-ovol, feebly sinuous at the 
liase ; shoulders more or less distinctly rounded ; punctuation, 
&c. almost as in C. tilialisy but the interstices, especially at the 
sides, are more distinctly rugulose ; expanded lateral margins 
narrow, almost obsolete (or strongly narrowed) at the base, 
scarcely pel ceptibly continued to the apex, a little concave, the 
edges soinetuues slightly reflexed at the base : markings on 
the underside similar, but much feebler, to those in 0. tibialis ; 
legs, antennsB, and epipleural fold reudish piceous ; anterior 
tibias acute (but not at all dentiform) at the out(5r apical angle. 

Length 6i-8 lines : width of elytra 24-3^ lines. 

Hob. New Zealand. Five examples. 

The oblong or clongatc-oval form, the transverse impression 
between the eyes, the almost smooth prothorax in contrast with 
the somewhat coarsely sculptured elytra, the scarcely expanded 
sides of tlie prothorox, and the lateral ex])anded margins of the 
elytra obsolete at tlie base, will serve to distinguish this 
species* 

[To be continued.] 


LVI . — On the Great Northern Falcons. 

By Alfkrp Newton, M.A., F.R.S., Ac. 

To Editors of the Awmls and Magaxine of Natural History, 

Oentlemen, 

The tnucbKlebated matter of the Gre>at Northern Falcons 
has so confessedly received its chief elucidation from papers 
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in your Journal and its predeceasor, that I beg the favour of 
malcing a few observationa on Mn Snarpe’a recently publiahed 
remarks (Proc, Zool. Soc. 1873, pp. 414-419), in which he 
has reopened the aueation thought by the bcHt-informed orni- 
thologists to have oocn settled nineteen years ago by Mr. John 
ITancock (Ann. & Mag. N. H. ser. z, xiii. up. 110-112). 
Such of your readers as take any interest in the subject are 
aware that, in 1833, Mr. Hoy (Mag. N. 11. vi. pp. 107-110) 
pointed out the distinctness of the Norwegian form, to which 
the name of Gyrfalcon properly applies; and that, in 1838, 
Mr. Hancock (Ann. N. II. li. pp. 241-250) established the 
difference of the two birds which mainly have their respective 
homes in Iceland and Greenland, being, however, accidentally 
led into a pardonable error, which he afterwards (loc. secunab 
cit,) corrected. This error was one prevalent at the time, and 
even subsequently, among those who had had but few om)or- 
tunities of observing (or of knowing from those who had ob- 
served it) the fact that these Falcons assume their mature 
plumage at the lirst moult. This fact has been proved by 
repeated and continuous observations, carried on not only in 
tins country but abroad, and not only in zoological gardens, 
where inattention to the requirements of the captives might 
not impossibly affect thi* due course of nature, but in falconers’ 
mews, where the birds arc kept in the very highest state of 
health and condition. It is, however, denied by ]\Ir. Sharpe, 
who falls bock on the old and, 1 may say, exploded belief tnat 
these Falcons continue to change the chaiaeter of their plumage 
as they advance in age. 1 have read his paper carefully, and 
he has obligingly allowed me to examine minutely the score 
of specimens in the British Museum on which he partly rests 
his theoiy : but I am unable to find tlie sliglitest ground for 
doubting tne truth of Mr. Hancock’s statement published, os 
before mentioned^ in this Journal in 1854 — a statement, I 
must add, which is strictly in accordance with the traditions of 
falconers, than whom, in such a matter as this, there can 
scarcely be better authorities. Furthermore, I have first and 
last examined some hundreds of specimens with the same 
result ; for the subject is one in which I^havc long taken great 
interest ; and I therefore desire to protest against retrograde 
opinion now resuscitated hy Mr. Sharpe. 

I am unwilling to trespass too much on your space, or 
I would comment on some others of Mr, Sharpe’s dicta in the 
same paper. I will content myself with two remarks. No 
one,” he s^s, therefore, can hope to positively what 
Holbhll’s Falco arcticua really was.” Now this supposed 
species was long ago perfectly vfcW known; for speotmena 
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^received immediately from him, and bearing that name on 
their labels, existed and perhaps even still exist, though 
unfortunately not in the British Museum* Several of such 
specimens I, in former years, have examined (a good many 
more, indeed, than Mr. Sliarjio has ever seen) ; and I can 
confirm the suggestion made more than ten years since 
(Ibis, 1862, n. 50, note) that Holbdirs h\ arctievs was founded 
upon the ^ults of the Greenland and of the Iceland form, 
under the mistaken idea that the latter were the young of the 
former. That Mr. Sharpe’s now Bj)ecie8 ” is “ as distinct 
from the true Iceland Jer Falcon as is the Jer Falcon of Nor- 
way,” can, I think, be hardly likely ; for I have not been 
able to detect any proportional difierence in the Greenland 
form (F. candicans) and the Icelander (F. islandus)^ while 
the new species ” is obviously intermediate between them. 
On the other hand, th(‘> difference in proportion between the 
Icelander and the real Gyrfalcon (F. gyrfalco) is, as 1 have 
elsewhere shown (Yarrell’s Brit. Birds, edit. 4, i. pp. 47, 48). 
very considerable. I am, &c., 

Alfhed Newton. 

Magdal&ne Culleg6f Camhndgo, 

November 20, 1873. 


XNVL.'^Bcscriptioiis of three new Species cf Asiatic Birds, 
By Akthuk, Viscount Walden, P.Z.S., F.R.S., &c. 

Alcedo rufyastra^ n. sp. 

Chill and throat creamy white, washed faintly with rufous ; 
remainder of under surface, the under taiJ-c^overts, and wing- 
coverts deep briglit rulbus ; spot hefuni tlie eye rufous, paler 
in some than in others ; feathers of the head black, with a 
penultimate bright blue band, those of the checks all bright 
Wue ; back and upper tail-coverts bright blu(». ; wing-coverts 
black, washed with blue, each feather tipped wdth bright blue ; 
sewulars and rectrices black, washed with blue. 

Wing 2*5 inches, tail 1*62, bill from nostril 1*37. 

DescxilK^ from three male examples obtained in the island 
of South Andaman by Lieutenant jR. Wardlaw Ramsay. 

This is a well-marked form, intermediate between A, nioluc^ 
eensts and A, asiaiica. Above it nearly resembles the first; 
underneath it is undistinguishable from the last. 

, JPmatorhinus ochraceiceps^ n. sp. 

Lores black ; ear-coverts, brown, washed with ochreous ; 
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supercilium (commencing at the hawe of the maxilla and 
reaching to the »idca of the neck), chin, cheeka, tliroat, hroaat, 
and shoulder-edge pure unsullied white; crown and nape 
l)riglit ochreous ferruginous; hack and upj^er tail-coverts 
ochreouH olive; wings when closed ochreous brown j middle 
reetriccs brown, waslu^d witli ochreous, remainder with outer 
webs coloured like the middle pair ; inner webs pure brown ; 
the terminal portion of all the rectnees hardly tinged with 
ochreous; abdomen, flanks, thigh, and under tail-coverts 
ochreous brown, the vential region exhibiting a brighter fer- 
ruginous tint ; bill yellow, probably red in the fresh skin. 

Wing 3*62 inches, tail 4*87, tarsus 1*25, bill from nostril 
(in a straight line) 1*00. 

Hah, Kareen IJills, Burma. 

Mania famigata^ n. sp. 

Above dark brown, deeper on the head ; rump white ; (|uills 
above and externally deep brown, on the borders of the uinor 
webs pale tawny rufous, most aevclo})ed on the secondaries 
and h'rtiaries ; tail jet-blaek, the middle pair of rectrices being 
slightly elongated; chin, throat, and cheeks eoncolorous with 
the head; ear-c(>vei*ts brown, with pale edgings; breast, 
abdomen, and Hanks dingy white, the breast-feathers with 
brown spots ; thigh and unaer tail-covcrts brown, with rusty 
margins. 

Wing 2*00 inches, tail 1*75, tarsus 0*50. 

Described from exanmles obt*Uned by Lieutenant R. W. 
Ramsajr in the island of South Andaman. Nearly allied to 
M, aevticauda, 1 lodge., but to be readily distinguished by the 
absence of pale shafts to the dorsal plumage. 


LVIII. — ^ Gray's Ohser vat tons on certain 

Species of fmonges described in the ^Proceedings of the Zooh* 
gical Safety ’ for 1873, By Dr. J. S. BowbebakK, F.R.S. 
&c. 

Dr. Giay has made so many inaccurate assertions in his obser- 
vations on tny descriptions of some sponges in the ^ Proc. Zool. 
Hoc.’ for 1873, that 1 must request qiaec to correct his mis^ 
apprehensions on these subjcirts. Had he confined himitclf 
to legitimate criticisms on the subject, I should not have 
thoujpt it necessary to controvert his liastily formed opinions* 
lii these explanations I shall follow the order in which 
Dr. Gr^ has treated these matters in the * Annals and Maga- 
zine of Natural History ’ for S<^tomber 1878. 
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Leuconia glomerosa. Dr. Gray says, is the same as the 
species I long ago deseribed and figured under the name 
of Aphroceras alcfcornis (P. Z. H. 1858, p. 113, t. x.).” I 
can only say that I hav(* carefully examined nt the British 
Museum the specimen presented by Dr. JIarland, and its 
structure is specifically aistinet from my L. fflomerosa. In 
truth, any one looking at the figures of the two would at once 
come to the conclusion that they were different species. 

Ciocalppta TylerL — I am certainly astonished that Mr, 
Carter and Dr. Gray cannot see the remarkable anatomical 
differences in structure of the genera IlaUchondrla and Cio- 
calypta. 1 can only refer them to the * Philosophical Trans- 
actions ’ for 18(>2 (for Ciocalyptay page 1195, tab. xxiii. figs, 
4&5, and for llaltcliondria to page 1113, tab. xxxiii. figs. 
1 & 5) to disabuse them of their V('>ry hasty and inaccurate 
conclusions. 

As 1 have fpven my reasons, in the third volume of the 
^ Mono^aph ot British Sj)ongiaa«e,’ for disagreeing with my 
friend Mr. ^^onnon in not adopting his genus Ocsanapia^ I 
shall not trouble Dr. Gray on that subject. 

Dr. Gray writes in page 237 as follows : — Mr, Carter 
informs me lliat the tfaliphifsema tvluhiom (P, Z. S. 1873, 

S 29, t. vii.) is a massive fonn of his Dkfyocylwdms of the 
ritish coast.” In this short sentenoe there are two errors. 


In the first place, the skeleton-structure of Tlaliphysema 
tuhulatum is a series of hollow membranous tubes, and the 
structure of JHcd/ocylindniB is essentially that of a solid 
cylindet composed closely compacted spicula. Tn the next 
place, the genus Dictyocylindras was establishcid by me, not 
W Mr. Carter (see ^ Philosophical Transactions of the Royal 
Society * for 1862, p. 1108). Mr. Carter can scarcely be 
obl^ed to Dr, Gray tor such palpable misstatements. 

^onaionella JJoldsiGorthiL — Dr. Gray’s style of treating 
his brethren in the study of natural history is very off-handed 
and magisterial. In treating of this sponge (p. 266) he writes ; — 
This a]X)nge has been formed into a genus under the name of 
Phylbspongia, It has veiT little affinity and quite a dif- 
ferent stnictore to Smngionella pulchray which is considered the 
type of the genos.” llere, again, Dr. Gray is, as usual^ very 
inaeoutate. In the first place, tfmro is no such species as 
8jH>ngionella puhhra as the type of the genus : the type spe- 
cimen of the genus is in my possession, and its specific name 
is uoXpuhhra nut pulchdla ; and its stimctural peculiarities and 
the modeof the arrangement of its skeleton are m perfect accord- 
ance with the corresponding organs of & itoldswortJmj as 
any one may perceive comparing the skeleton figure of 
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8 . pulchella^ represented in plate Ixxiv. fig. 10, ^ Philosophical 
Transactions of the Royal Society ’ for 1862, with the corre- 
sponding reprcHeutation of the skeleton-structure of 8 . Holds-- 
worthli (Proc. Zool. Soc. 1873, pi. vi. fig. 7). There is a slight 
difference in the size of the fibres in the two spccieii, but not 
in the mode of their arrangement. 

If it will bo any satisfaction to Dr. Gray, 1 will explain to 
him my reasons for designating the Ceylon sponge Spongio- 
ncU<i HoldsioorthiL Esper, and most of the old writers on 
natural histoiy, had but one genus for the whole of the 
Spongiadae — that of Spongiai and their determinations of 
species were based on external characters only. The conse- 
quence lias been such an inextricable confusion, that a 
satisfactory determination or recognition of their species can 
scarcely ever be arrived at. 

In the first place, the Ceylon sponge is not a 8 D 0 ttg%a^ but 
a Spimgionella. Esper’s Spongia paj/yracea tal). Ixv. and 
Spongia papyracea tab. Ixv. A have isvery apjKsaranec of being 
separate species, as far as w(5 can judge by the form and texture 
represented ; and independent oi the variations in form, sub- 
stance, and external cliaracters in these two, there are several 
British species, and a very considerable number of African 
and Australian ones, in my possession that, regarding only 
fonn and substance, would quite as readily servi^. os the types 
of Esper’s figures as those brought home by Mr. Holdswortb. 
Espera figures exhibit no structural characters by which a 
species can be satisfactorily determined. I thought therefore 
that it was most for the interests of science that Mr. Holds- 
worth’s sTionge should stand upon its own merits, and that 
not only the best type of its aveiage external form, but also 
its anatomical structure should bo accurately represented and 
described, so as to avoid future misconceptions on the 
subject. 

An equal degree of careless error pervades his criticism of 
the stionge 1 have described in the same report on Mr. Holds- 
worth’s Ceylon sponges as Isodiciga fJonnanu No one who 
really knows the structure of the genus Isodictya can fail to 
recognize it in figure 3, pU vi. Proc. Zool. Nor can 

tlie veriest tyro in spoiiffe-anatomy for a moment ims^ine it to 
be a Dictyocylindrus. 1 really cannot imagine that llr. Carter 
has justined such wild statements on that subject as Dr. Gray 
has attributed to him. 

Dr. Gr^ has for the third time, in the ^Annals and Maga- 
zine of Natural History ’ for Septeml^r last, ventilated hia 
remarkably visionary scheme of arranging the SpongiadUe by 
the forms of their spicula. As I have criticised his veiy im- 
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practicable scheme in my paper in the 'Proceedings of the Zoolo- 
rical Society’ for 1868 (p. 118), entitled " Observations on Dr. 
Gray’s ' Notes on the arrangttment of Sponges, with the descrip- 
tion of some new Genera,’ ” I should not have taken any notice 
of his paper had he not repeated himself for the second or third 
time in endeavouring to enhance himself in his own and 
others’ esteem by very considerately deploring my Bliortcomiugs 
in anatomy and physiology : — " as Dr. Bowerbank had no 
preliminary study of anatomy, many of his ideas are most 
crude and not consistent with physiological knowledge.” It 
is a W(dl-known legal instruction to counsel, that " if you 
find that you really have no c ise, then abuse plaintiff ’s at- 
torney.” A similar course seems to be that adopteil by Dr. 
Gray, It is very true that 1 did not attend the lectures at which 
Dr. Gray attained his knowledge of anatomy and physiology in 
his youth, and that 1 studied those sciences in my own way, 
and that the results of our respective modes of attaining know- 
ledge have led to very opposite conclusions, — Dr. Gray’s to 
his publishing (Cray’s ' British Plants,’ voL i. p. 362) all the 
British sponges then known as British plants, and to his 
describing the ailiceons spicula of Tethca pilosa as hair8\ 
while my course of studies led me to the conclusion that 
sponges were animals. 

Dr. Gray’s mode of concocting a new arrangement of the 
Spongiad® by means of the forms of their spicula is a very 
facile one — far cosier than examining more than a thousand 
specimens to gain a knowledge of their various forms and their 
positions in situ. Dr. Gray asked me to give him a copy of 
my works on sponges, wliich I did with pleasure ; and he 
then cut up the plates and arranged tlic figures according to 
his own fancy, and in doing so lie succeeded in making tour 
new genera and four new species out of the spicula of two 
sponges, never having at that time seen a scrap or a spiculum 
of either of them (see l^roc. Zool. Soc. 1868, p. 129). This 
mode of proceeding is quite after the old adage of " making 
your hay with other people’s grass.” 


BIBLIOGRAPHICAL NOTICKS. 

Andrtw Oarret^B * FtBche dtr Sudsee* he$ohrid>en und rBdigirt von 
Aiaskt G. L. G. GtKTHBR. Heft I. 4to. Hamburg: L. Frie^oheen 
Co.^ 1873* 

Wi are aooustomed in this country to see merohants and others 
engaged in various departments of trade or in professions devoting 
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tbeir leisure tQ seiontiflo investigations, and often with results of the 
greatest value. In fact nothing con exceed the na'ive sturprise with 
which foreign savants usually receive the information that some of 
our most distinguished naturalists hold no Professorship or other 
recognised soiontific position, but that they are simply private indi- 
viduals. In some cases, however, those of our more wealthy country- 
men whoso tastes load thorn to oultivato some particular department 
of sdence not only occupy themselves porsonaUy with such studies, 
but also adopt another course, which is perhajw rather, more com- 
prehensible to the minds of our neighbours across the channel ; they 
contribute freely from the wealtli which their regular avocations 
bring them to assist and encourage poorei* workers in the same field, 
or to bring forth the results of investigations which would otherwise 
be prevented from appearing on account of the cost of publication. 

Put although much has been done in this way, individually and 
collectively, in England, wo cannot point in Ibis country to any such 
munificent patrons of science as Cesar (Jodef&roy, of Hamburg. This 
gentleman, belonging to a firm of groat merchants and shipowners, 
trading to the far east, and e8p<T.ially to the islands scattered over the 
Pacific Ocean, some years ago conceived the notion of making the ex- 
tended commerce of his firm a means of founding a museum of natural 
history in his native city ; and having begun by accumulating such 
specimens as wore brought home by tbo officers in command of thoir 
ships, he soon enlarged the plan by sending out oompetont collectors 
to v6uiou8 idacos, and intrusting the caro of the valuable specimens 
thus obtained to naturalists of high attainments. 

As an outcome from those researches, this gentleman oommenoed 
in the year 1871 the publication of a journal in large quarto, in- 
tended to contain communications rektingto the geography, ethno- 
graphy, and general natural history of the countries visited by the 
Godeffroy collectors ; and of this journal, whioh is most liberally 
illustrated, the work of which the title stands at the head of this 
article forms the third part. 

From the preliminary statement given by tho author, Dr. Oimthcr 
of the British Musfnim, it appears that towards the end of last year 
Hr. C. Godoifroy rocoivod a collection of about 470 figures of fishes, 
coloured from the life by ilr. Andrew Garrett during a residence of 
several years as a natural-history collector in the Sandwich and 
Society Islands and in other i)art8 of Polynesia. These drawings 
(which confirm the account given by Cook in the history of his last 
voyage of the magnificence of the fislies observed about the coral- 
reefs of Palmerston Island), and the colours of the fishes especially, 
are reproduced with the greatest patience and truthfulness — Dr. 
Gunther, when asked to undertake the determination of the species, 
having ascertained, by the comparison of many of them with other 
figiures also taken from the life, that Mr. GarretPs drawings were 
perfectly trustworthy in this respect. As regards the struotur^ 
characters of the objects represent^, and especially the number and 
direction of the rows of soales, the drawings were hardly so^satisfao* 
tory ; and these details had to be corrected by comparison with pre- 
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served specimens* Convinced by these comparisons of the great 
scientific valno of the materiolH in his hands, llr. Godcffroy resolved 
to spare neither trouble nor expense in rendering it generally ser- 
vicaahle to ichthyologists: and accordingly Dr. GiSnihor undertook 
to determine the species and edit the work, whilst the services of 
Mr. Ford were secured to reproduce the drawings, 

like many other undertakings of the same kind, this also took a 
wider scope os it advanced. It was found that Mr. Garrett’s series 
of drawings included so large a proportion of the known fishes of 
the South Hoa, and that the s^KJcimeus from the same region accu- 
mulated in the British Museum and the Museum Godcffroy furnished 
such abundant materials for the tiwk, that the temptation became 
irresistible to a naturalist like Dr. Gunther to render his work a 
complete account of all the spocies belonging to the fauna which he 
was called upon to illustrate. Accordingly he decided to give an 
enumeration with descriptions of all the known fishes of the Houth 
Skja, including under that denomination the sea containing the 
Polynesian and Micronosian groups of islands, but excluding the 
Fiji Islands and the whole of Melanesia, where an Australian fauna 
is distinctly recognisable. 

That wc have dwelt so long on the origin and history of this 
valuable work is duo to two causes. I n tlie first place its general 
scope and bt^aring are best indicatcid by moans of a recapitulation of 
the circumstances which led to its production; and, secondly, a 
purely descriptive book of this kind gives but little opening either 
for laudation or critioisra. When completed it will form a faunistic 
contribution of the greatest value, equalling or perhaps exceeding in 
importance tho author’s previous labours of the same nature — his 
* Ibmtiles of British ludia ’ and his * Fishes of Zanzibar.’ 

The part now before us (the first of Urn) includes notioee of about 
forty-five spocies of Serraiiidce, five of which are described os new. 
Five others — namely, a tSerranuSy a Mesoprion> an Amba88i\ and two 
Species of Apogon (the last desorilyed from Godeffroyiau specimens) — 
appear to be peculiar to tho Polynesian region ; of the rt'st, the 
majority have a very wide distribution, many of thorn stretching 
from tho lied Sea to Polynesia; and some of tluise are also taken on 
tho ooast of Australia, but none appear to bo specially Australian 
forms. On the other hand, eleven species (four of which belong to 
Apogon) are inhabitants of the Indian archipolago and tlie seas to 
the oast of Asia. The most carious case of distant isolated distri- 
bution is that of Aprim virescens, which has tho Seychelles as its 
sole recorded western habitat, but occurs also in the Society and 
Sandwich Islands and at tho Fijis. 

The only important change in a systematic point of view made 
by Dr. Gunther in the present part is the establishment of a new 
main section of Acanihopterggii Serraniformes by tho division of his 
old group Acanth. Peroiprmeit. He states that in the Serraniformes 
the vertebral column consists of only almut twenty-four vertebrm, 
of which ten usually belong to the trunk, and fourteen to the taiL 
The number of vorlebiro is mucli greater in tho true Perciformes 



4&4 Bibltoffraphieal Notiees* 

To us it Rcems that the deeirability of this change la very questiotn^ 
able. To moke np for thig, l)r« Gunther reunites his Prisdpomaiidiic 
with the Herrenidtt). 

Before taking leave of this book we must say a few words as to 
the illustrations. Mr. Ford’s power of representing fishes is so 
well known that it is almost a work of supererogation to say that 
these figures of Houtb-Sea fishes are beautifully drown ; and, in fact, 
the structural details are repreaontod witli a delicacy and accuracy 
which leave nothing to be desired. But in most cases the plates are 
worked in colours ; and these have generally been most admirably 
managed, tho brilliant and delicate tints of the beautiful Bassos and 
Aiwgons coming out wonderfully, and roudering the mere contem- 
plation of the plates a real gratification. We look forward with 
pleasure to the continuation and completion of this most valuable 
work, which will form a worthy monument at one<* to the talents 
and industiy of tho author and artist and to the liberality of the 
founder and supporter of tho Museum Godoffroy. 


The Recent anti Foml Foramhufera of Belgium, By MM. H. J. 

Milor and E. Vandjen Bhoeok. {Lee Foraminifirea^ 8vo. 

pp. 34 and Tables. Bnissc'ls, 1873. 

This memoir, roprinU'd from tho ‘Annals * of the Malaoological 
Society of Belgium, is the first part of an intended monograph of tiio 
Eoraminifora of Belgium. It consists partly of an Jntr^uotion, 
treating of the gradual progress made by naturalists in the study of 
these Rhuopods, and more particularly of what is known of the 
presence of fossil Furaminifora in the several Belgian formations 
from the Lias to the Pliocene inclusive. Thus, in the Lias (Lower) 
there are J 1 species known ; in the Aaohenian stag© of the Creta- 
ceous system, 0 ; in the Horvian, 11 ; Kervian, 1 ; Sononian, 92 ; 
Maestrichtian, 76. In the Tertiary Montian and Heersian, 0; 
Landenian, 6 ; Ypresian, 1 1 ; Panxsolian, 1 ; BroxoIUan, 3 ; Laeke^ 
nian, 9 ; Tongrian, 1 ; Rupelian, 4 ; Bolderian, 0 ; Diestian, 70 ; 
and in tho Sc^dision, 8. 

Part 1., on the existing Foraminifera of Belgium, follows, oom- 
meuoing with a list of littoral species coUeciod at Bluys-Killi 
Ostend, and Nieuport. The first-named place is a little beyond the 
frontier, on a sh^ow sea-creek full of animal and vegetable life, 
and swarming with Foraminifera, the different groups of which at 
di&rent dep^ and localities con bo reached by wading, and od- 
looted separately. Our authors have detected many fossil speoimexm, 
derived mm neighbouring Diestian and Bcaldisian strata, amo^ 
the recent fauna ; and they have given a list of them (p. 27), in 
whidi they have had tho aid of Messrs. Jones and Parker. Slnya* 
Sill typifies the muddy littoral sone ; whilst the sandy zone is to be 
studied at Nieuport, Ostend, Blaukenberg, Heyst, and dong the coast 
generally. On the sand zone strong sheUs of Pol^etomUa erie^ 
EouiUa Beecarii, Trihctdina oblonga, Quinqtuhmitm bicomii, ^ 
are common ; whilst the delicate Lw^ern leevis, L, trukata, 
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mi/tfikim Monga^ JPoly^tomeUa ttriato-^punetaiaf and Nanionina 
dejfirmula abound on the mud eono of Blnye^Kill. A large synop- 
tical table is appended, showing the localities and relative abundance 
or rarity of the 86 recent species MM. Miller and Vanden Bro^ 
have ooUeoted. They treat of the difficulty of dotermining specific 
t\ 7 >es among this low class of creatures (pp. 31 &c.), and explain 
that they give preference to the plan of nomenclature established 
by the English rhissopodists, Williamson, Carpenter, Parker, and 
Jones. 


MISCELLANEOUB. 

Mr. Albakt Hancock. 

Albany Hancock died, after a long illness, on the 24th of October. 
He was bom at NowcosUe-on-Tyno in 1806, and was one of a band of 
nuturulists gradually passing from our midst, who have mode this 
district famous in scientific circles, especially for British zoology. 
He was one of the founders of the Natural-History Society of that 
town, and also of tlie Tyneside Natural-History Field-Club, and a 
constant contributor to their ‘Transactions,^ and for many years 
an active member of the Committee of the Literary and Philosophical 
Society of Newcastle, ia which ho has always taken a lively 
interest. 

The number of this band of naturalists has gradually dwindled 
by the loss of Adamson, Hutton, Alder, Fryer, and others ; hut we 
have with us Hewitson, John Hancock, Embleton, King, Norman, 
Howse, and others, w'ho are still working in their vocation. 

Mr. Albany Hancock, in conjunction with his brother John, mainly 
by their efforts in the local committee, greatly contributed to 
gathering togother the splendid collection of art and scionoe tliat 
was exhibited iu ilxe Central Exchange during the meeting of 
the British Association in 18({3. 

Mr. Hancock's contributions were not confined to the ‘Transactions ’ 
of his district, but many valuable papers emanating from his pen are 
in the ‘Transactions* of the Hoyal, and the * Transactions’ and 
^Journals* of tho Linnean, the Zoological, and the Geological 
pieties, and in Hie ‘ Annals and Magazine of Natural History,* 
He was a most accurate anatomical examiner and describer ; and 
his groat abilities as a draughtsman enabled him to accompany his 
papers with beautiful plates. His most celebrated work, prepared 
and written in conjunction with his friend Joshua Alder, and pub- 
lished by the Kay Society, is that on the British Nudibranchiate 
MoUnsca, which was cpmpleted in 1855. It will bo in the recol- 
lection of our readers that Mr. Aider died in 1867, and that he had 
been engaged in coiijunction with Mr. Albany Hancock in the 
preparation of a work on the British Tunicate, to be published by 
tho Bay Society. Subsequently to his coUoague’s death Mr. Hancock 
Ann, & Mag, N. Hist, Ser, 4 . VoL xii. 34 
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devoted himself with great assidaity to the study of the anatomy 
and physiology of this intoreeting class of the HolluBooida, audu 
when compollod by increasing weakness to relinquish the use of 
the microscope, had nearly, if not quite, completed his investigation 
of the Asoidiado). Both manuscript and plates of this work are, we 
aro lod to hope, in such an advanced state that there is still a 
prospect of the work being published. During the last throe years, ^ 
when unable from ill-health to pursue his microscopic dissections of 
the Tunicata, he turned his attention to the investigation and de- 
scription of the fossils of the Coal-mensures ; and to this owe 
the valuable series of papers published by him, in curijundion with 
Mr. Atthcy and Mr. Ilowsc, on some of the raicr spccimt'nB in the 
remarkably fitie collection of the former of these two geologists. 
In 18r)8 the lloyol Soci<'ty awarded Mr. Hancock the Bojal Medal, 
in recognition of his scientific labours in general, and u uli especial 
reference to his exhaustive paper ‘‘On the Oiganization of the 
Hrachiopoda ” (Phil. Trans. 1858, p. 791). Ho uas a Follow of 
the Linuoan Society, and also u C(>rre8])onding Member of tho 
Ik Zoological Society. In 1809 the Imperial Itoyal Botanical and 
Zoological Society of Vie on a conferred upon him and upon his Mend 
Mr. Alder the diploma of Honorary Fellow. In the list of scientific 
psTKirs published by tho Boyal Society there aie thirly-ono papers 
published in his own name, in conjunction with Mr. Alder sixteen, 
with J)r, Fmhleton five, and w^ith Mr. Norman one ; and ho has 
pubiislKd several papers in tho * Annals ^ and othei works since 
this list was printed. Mis papers on the fossils of the Carboniferous 
strata consist of twelve written in conjunction with Mr. Atthey, and 
four with Mr* Howsc, — J* K. (Ikav. 

(hi a Vurieti/ of Chersina angulata. 

By Dr. J.*E. Okav, F.11.S. &c. 

Tho British Museum has justreceivodan adult mole specimen of this 
tortoise, which was formerly in the posBossion of Mr. Arthur A dams^ 
who obtained it at the Capo of Good Hope, I tin peculiar for having 
the hinder marginal plate on the side of tho oaudfd plate shorter than 
usual, so that the snture between it and tho plate before it is on the 
same line as the suture between the hinder edge of tlie fourth costal 
plate and tlic lateral edge of the fifth vertebral plate. 1 am inclined 
to regard this as an accidental variation ; for in another large speci- 
men of the same sex in the same coUtKjtion, and in ten other specimens 
in the British Museum, tho suture iKjtwcen the hinder and penulti- 
mate marginal shields is alw ays before the suture between the hinder 
costal and last vertebral shield ; but 1 do not believe tliat this dijSfer* 
eneo is specific os one Eoolo^st seemed inclined to consider it, because 
the width of the last marginal plate variee in difierent specimens, 
and in one s^weimen they difier on the two sides. I therefore 
only regard it as an accidental variety, which also has the upper 
moj^u of tho caudal plate much narrow^or than usual ; but the imape 
of plate varies in the male specimens in the Museum. 
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FertllkatUm of Po^cuhris canadensis. By Mr. Thoxab Meehan. 

The author drew attention to the structure of the flower of iWt- 
eidartB ranadermi, in which it was evident self-impregnation was 
impossible^ and there seemed to be no social arrangements for 
fertilisation by insect agency, as there wore in so many sdlied plants. 
In this case the stamens were included in the closely compressed 
arch of the corolla, and, with the anthers, were directed retrorsely 
to the pistil, which at an early ago, and long before the maturity of 
the pollen, was protruded beyond the corolla, rendering self-fcrtiHza- 
tion almost impossible in this flower. But the flowers wore always 
abundantly fertile; and though the arrangemonts were such as 
seemingly to afford no chance oven for insects to aid in the ft^rtiliza- 
tion, it was also probable that in some way it was aooomplishod by 
them. Both last season and this he liarl devoted some timo to 
watching the plant, but failed to find any clue to the process. A 
speoies of seemed to have the plant CM^peoially under its 

cWgo, visiting the flowers in great numbers ; but they bored through 
the corolla on the outside of the tube for the saccharine matter, 
and the anthers or pollen did not seem to hi' in the least disturb^, 
by this. Still it was so highly probable that in some way some 
insoct aided in the cross-fortilizatioii of these flowers, that it might 
serve a usoftal purpose to direct attention to it, as others with time 
and opportunity might discover what he had failed to find, — Proe, 
Atad. Nat. Sd. Philad. June 1873. 

Fertilization of Pediouloris canadensis. By Mr. Qisktrt. 

At the last meeting of the Academy, Mr. Meehan made suuio 
observations upon the peculiar structure of the flowers of Pedicularis 
canadenM^ obwrving that he had vainly watched thiun during two 
seasons with the view of determining the manner in which they were 
fertilised. He further said that he had noticed that they reoeivod 
tlie attention of a spocios of bumble-bee, for the sake of their honey, 
which, in order to accompHah its purpose, always bored a hole into 
the side of the tub(j. 

On Wednesday morning last 1 visited a spot where the plants 
were growing luxuriantly, affording an interesting field for obser- 
vation, It was not long before I observed a Bombus Urmirie to 
alight upon the outer side of the tube of a flower, at a distance of 
three feet from me. At this distance it did seem as if the hoe, in 
order to obtain the honey which the flower secretes, produced a slit 
into the tube, as Mr. Meehan observed. But the movements of the 
bee being so quick, and the distance too great to judge accurately, 

I approached the insect by degrees, until I was within three 
inches of it, when the whole process became apparent. The bee, 
however, was so intent upon its labours, as not to take any notice 
of me. 

The flower is composed of an erect tube, with a natural deft 
running along its lateral walls from above, through one third its 
entire length, presenting outwardly apparently a mere crease, from 

84 ^ 
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the matinor in which tho compressed margins of the upp|^ Up fit 
into the rolled-in edges of the lateral lobes of tho tinder lip. The 
upper lip is oompres^^ arched, and beaked, presenting an aperture 
at the apox, through which passes a curved pistil ; the lower lip is 
reflexed, oonsisting of three lobes, ono median and two lateral, 
assuming a platform arrangement. Enclosed within the uppor lip 
are four stamens, didynamous, with their anthers turning backwards, 
facing each other vcntrally. When ripe these anthers split upon the 
inner side, thus giving a fancied resemblance to an oval snuff-*box, 
thrown baokwai^ upon its hinges. Each cell is filled with white 
poUen-graiuB. 

Now, when the boo alights upon tho tube, by means of its trunk 
it opens the natural cleft above aUuded to, and having thus gained 
a partial entrance, it would defeat its intention did not the length 
of the flower’s tube when contrasted with that of the bco’s trunk 
necessitate the admission of tho entire head also. In this operation 
the lips of the flower are pressed apart, the margins of tho upper 
lip are separated to receive the head, and the pollen-grains, already 
by tho considerable motion to which they are subjected, 
become dislodged from their cells, and fall down in a dense shower 
U[>on the bee’s back and head* Having obtained the coveted sweet, 
it flies to another flower upon a differont stalk, as 1 observed in a 
score of cases during two days ; but before renewing tho preceding 
operations, it stations itself awhile upon the lower lip, its head 
coming in contact with the stigma of the pistil. Then, by means of 
the hairB that line the inner side of tho tarsus of each anterior leg, and 
the constant rubbing together of the parts composing its trophi or 
instrun^ta dbaria, the attached pollen-grains are sent flying in 
every direction, sure to adhere to the stigma. 

Whilst observing the above process, I also noticed that after the 
Ups had been pressed apart and were permitted to regain thdr 
position, the upper lip, being somewhat elastic, sprung back to its 
place with considorable force, sending through, ^ aperture, through 
which passes tho pistil, a complete doud of poUen, enveloping the 
stigma upon every side. 

This operation con be performed artifloially, by taking hold of the 
under Up with the left thumb and fore finger, and pulling the upper 
Up backward by the right, and then releamg the hold of the latter ; 
the upper Up springs to its place, spirting the poUen through the 
aperture upon the left hand. From tho above it is to be seen that 
the plant has two chances of being fertilized — one by its own pollen, 
and the other by that of another. Altho^b the flower seeds abun- 
dantly, yet I am disposed to think that it is mainly through the 
pollen of another that the seeds become perfect, I inoUne to this 
opinion because, in an examination of many pods, I noticed that a 
few seeds were found in a rudimentary condition, apparently mani* 
testuig a tendency to abort, while the migority were in a vigoi^ 
oondition — ^tho former, doubtless, b^g the effects of self-ftertilu^ 
in part, which, as is weU known, is a degenerating prooes8«-«~iVe^* 
Aioad. JN^at Sei, Philad. June 1878, 
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Bot brachyceroB, ihe West--Afrim%i Buffalo^ and the Dwarf Buffalo 
of Femant By Dr. J. E. Ghat, F.B.S. &c. 

Sir Victor Brooke, in the P. Z. S. 187B, p. 474, has given a very 
good account, illustrated 'with somo adnnrable figures, of the head 
and skulls of a species of buffalo, Boa hraehyeeroa, and has changed the 
namotb that of Boa pumilus because he thinks it is the dwarf animal 
described by Belon as coming from Morocco. Should it prove to bo 
the Morocco animal, which I greatly doubt, T wonder it has not oc- 
curred to 8ir V. Brooke that B* pumilas is a very inappropriate name 
for a buffalo as large or larger than theCajio >)uffaio ; and 1 may obsorvo 
that his synonyma, compiled with such appearance of care, are really 
very untrustworthy, as T have found them on several other occasions. 

Belon, in his ‘ Voyage,* pp. 119 & 120, mentions and very roughly 
figures an animal under the name of ** un moult beau plus petit 
bmuf d*Afirique,” which ho saw at Cairo, but which was said to have 
boon brought from Assaimio on the coast of Morocco. 

Linnmus, in the 12th edition of the ‘ Bystoma Naturae,’ vol. i. p. 99, 
refers to this account, and considers it a variety of his Boa indima, 
({uoting it under the name of Buhalm afneanm^ observing that he 
l^evesit to be the same species as B. indiem. Tho account of the 
animal gives no means of detormining to what it belonged ; but it 
may be, from its habitat, Boa dante or tho African zohu. 

Pennant, in his ^ Synopsis of Quadrupeds,’ p. 9, founds a speios, 
undor the name of the dwarf ox, entirely on Belongs description, 
adding that he thinks a pair of honis in the Museum of the Royal 
Society, noticed by Grew, belonged to this species. He also says 
that perhaps Iho lant or dant described by Leo Africanus may 
belong to this kind. In his next edition, called tho ‘ History of 
Quadrupeds,’ p. 31 , mnd in tho 8rd edition, p. 36, be leaves out all 
reference to these Wns under the dwarf ox ; but in the 1st edition 
of the ‘ History ’ he repeats tho plate that was in the ‘ Synopsis,’ but 
in the account of the plates he refers to the figure os that of tho 
young Cape buffalo; and in the 3rd edition ho loaves out tlie 
figures of these horns. In tho text of both editions ho refers to the 
horns under the account of tho Cape buffalo, saying that he believes 
tb^ belong to that spooies. 

Turton, in ‘A General System of Nature,' published in 1806, 
which is chiefly a translation of Gmolin, has a species which he 
ealls Bob pumtlua^ from what seems to he Pennant’s desrtription of 
the dwarf ox ; but he does not give any reference to that author, 
whos6 name he uses, and he refers to the lant of Pennant as Bos 
iaurm, vsr. called the African ox. Bos pumilus of Turton entirely 
reposes on the dwarf ox of Pennant, which is founded on the **pmt 
Ikvuf ” of Belon ; and this neither in the account of the animal, the 
size, nor the habitat agrees with the West-Afrioan Buffalo, which 
has any t^g but a shining coat or horns like Belon’s figure. 

Grew, in his account of the IlaritieB in the Museum of the Royal 
Sooiefy/’ p- 26, mentions the horns of a wild bull called Subdtus 
tire mffaluB, bre^ht from Africa. 

Pennant, in his ‘ Bynopsis of Qitadrupcds,’ p. 97, refers to and 
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tfaii pair of horas (t. tiii. t S), wbtpli i« endantljr that of a 
rery young animol^ and thiska it belongs to tho dwarf p« 9 ; but 
in the * History of Quadrupeds/ p. 28, under the Gape ox, ho ob- 
servos, The horns (t iii. f, 0) of ray former edition, which 1 attri- 
buted to the next speoios (the dwarf ox) most probably are thoao 
of tho young of this kind;’’ this account is repeated and the 
figure left out in the 8rd edition of the ‘ Historj'/ p. 33 ; so that 
we have Pennant’s own authority for saying that these horns were 
not those of his dwarf ox, on which the name jSos inmilm of 
Turton was founded, and therefore that the change of name made 
by Sir V. Brooke, like many other of his synonyma, is entirely 
founded on a mistake, or, in fact, on the want of sufficient rost^aroh. 

The pair of horns in Grew is in the British Museum, is figured in 
our * Catalogue of Kuminants,’ was desenbed by Blytli under tlae 
name of Bu/taliui reclima ; and I believe that we luivo no authority 
for their being considered the young of Bos hrachyceros^ or at least 
that fiii V. Brooke has as yet shown no reason for regarding Bos 
reclUis and /?. phniccros^ Blyth, as the young of Bos braehyceros, 
and then^foro that tho first of the two condusioiis that Sir Victor 
Brooke arrives at, viz. identity of pumlhis of Turton with 
brfu-hyceroSy Gray/* is entirely erroneous; and as to the second, wo 
have no means of knowing, not having specimens to refer to. 

J make these remarks because coropUers will bo misled by tho 
apparent care and speciality with which the 8 ynon 3 rms are <}uoted ; 
and it is to bo observed that synonyms so compiled are very apt to 
mislead, and thus be injurious to tho pn»gre»B of scionce. 

To show the little reliance that can be ploord on 8ir Victor Brooke’s 
statement of his pretonded history of tho dwarf ox (in the Proc. Zool. 
Hoc. 1873, p. 470), I may observe: — First, he states that Pennant’s 
dwarf bull was ostablishod on tlie horns in the Museum of the 
Koyal Hociety, whereas it was entirely founded on Beloa’s account 
of the petit boouf d’Afrique” from Morocco. Pennant, in his 
‘ Synopsis,’ p. 9, thinks that the horns mentioned by Grew might 
belong to it ; but in his ‘ History,’ publmhed ten years afterwards, 
he says they are most probably those of a young Gape ox,” observ- 
ing that “ Grow improperly thinks them the horns of the common 
buffalo ” (p. 28). Secondly, he states that Turton gives the name of 
B. pumilus to “ tho same ” (that is Grew’s) specimen, Turton 
merely gives an abridgment of Pennant’s account of the dwarf ox 
from &)lon, and makes no roforenoc to the horns described by Grew, 
nor oven to tlie figure of them. This is a very fair specimen of the 
accuracy of Bir Victor Brooke’s observations and conclusions there- 
from, I can scarcely allow it to pass without a protest against his re- 
mark, the very slight interest which Br. Baikie appears to have taken 
in natural history” (p. 478), because his specimens in the Museum 
are without specif habitats. All who knew Dr. Baikie, and any body 
who has seen his numerous specimens in the British Museum, must 
feel the falseness of this accusation. Dr. Bmkie died on the Nig^, 
a sacrifice to his soientifto zoal ; and his specimens were received in 
the Museum some time after his death, after they had passed through 
two hands at least, and their history was lost. 
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On VamUar 8pHm af Hhe Aaddta^ By Prof. C« Hioxxb. 

It ifi won kBowB that the heart in the Tunioata oontraetB some* 
times in one and sometimes in the other direotidh^ and that its con* 
tenia are driten sometimes into the dorsal and sometimes into the 
ventniil vessel; but hitherto no close investigation has been made of 
the intimate structure of this organ, or of the Tiature of Uio vnssels 
springing from it in the Asoidia. 

In the Asoidia the heart forms a cylindrical, elongated, more or 
less curved tube, generally placed at the hinder margin of the 
stomach, and more rarely further forward, near the latter. It is 
always enclosed by a sfiocia], thinly membranous pericardium, with 
which it is connected towards the dorsal side. The wall of the 
heart consists of a layer of thin, delicate muscular fibres, which show 
distinct transverse atriation. Tlit*8u muscular fibres are not placed 
parallel to each other, but form an elegant network, uniting with 
each other here and there and then ngtiiii acjpurating, so as to leave 
small intcrspacos between thorn. 

Tlie two large vascular trunks which originate directly from tlio 
heart, and of which one runs forward along the dorsal part of the 
branchial sac above the ondostyle, and the other on the ventral part of 
the branchial sac below the oesophageal channel, also oxhihil a similar 
structure of wall ; in them also the network formed by dt‘lioate trans- 
versely striated niusctilar fibres may be obscrA cd. Those two vascular 
tranks therefore appear to be direct continuations of the ht‘nrt,from 
whi(h they cannot he distinguished by llieir structure : and they 
contract like the true heart, although in a less degree?. 

As regurtls the other vessels, Uiosowhich are distributed in the w'all 
of the branchial sac and in the external envelope are provided with 
proper walls ; but the course of the blood in the? inner mantle soeins to 
be lacunar. The branchial vessels are all furnished with an endothe- 
lium consisting of small elongated cells. In the walls of the large trans- 
verse vascular trunks of the branchial net smooth muscular fibres are 
listinotly observed ; they run in a crooked course and forming meshes 
vith tlioir neighbours towards the projecting longitudinal ])artition. 

The vessels which, in the simple Ascidia, run to the outer tunic 
and then lanufy, are also remarkable in their form and structure. 
They are always double vessels, which only communicate with each 
other at the oxti’cmity of the last ramifications. The blood fiows 
outwards in one vessel and inw ards in the other. The largest trunks 
exhibit in their walls a distinct layer of smooth rauseulor fibres, both 
longitudinal and annular. The latter are by far the more numerous 
and lie close together, whereas the longitudinal fibres are more scanty. 
In the farther course of those vessels the annular muscular fibres 
alsobecomo rarer; and in the finer terminal ramifications tho muscular 
elements are ontiroly wanting, and the wall consists of a thin mem- 
brane composed of roundish cells. The vessola are not connected 
wdth the external envelope, but lie quite loose in lacuna. 

The blood circulating in tho vessels is frequently coloured ; and its 
colour is due to that of me blood-corjmscles. Thus Asetdia fumiuata is 
distinguished by the greenish-yellow colour of its blood, and Aj^ia 
nieniula and mamillata by a more brownish i^oloiir, whilst in some 
species, ff. A, inte$tinalut^ the blood appeal’s quite colourless,- - 
der Ahni» ihr Wm. in Wien, October lt>, IS73. 
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Amindilloes, on the mode of walking 
of, 80. 

Asafa^rda, characters of the new 
genus, 385. 

Ascidia. on the vascular system of 
the, 501. 

Asellopsis, description of the new 
jfODUs, 137. 

Atimura, new species of, 381. 

Aulodictyon Woodwardii, on the 
spicules of, 452. 

Axides, characters of the new genus, 
285. 

Asorica, new species of, 442. 

Bacillus, on the true males of, 
347. 

Balistes capriscus, on the capture of, 
at Weymouth, 267. 

Bates, F., on new genera and species 
of tleteromera, 472. 

Bates, H. W.. on the Longicom Co- 
^|)t6ra ot Japan, 148, 103, 308, 


VOL. XII. 


Bavay, M., on Hylodes martimcenib 
ana its metamorphoses, 79. 

Belus, new species of, 280, 

Bembex, new raocies of, 206. 
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